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1.0 INTRODUCTION

11 Summary

The Wiggins property is located at 3454 Santa Rosa Avenue, in Santa Rosa, California. The
Location Map and Site Map are presented as Figures 1 and 2, respectively. The site has been the
subject of ongoing soil and groundwater investigations and monitoring activities since the
removal of four steel underground storage tanks (UST) in 1986 that contained regular and
unleaded gasoline and diesel. Interim corrective actions consisting of soil excavation was
performed and a reported total of 4,200 tons of contaminated soil was removed. A November 23,
2004 Corrective Action Plan (CAP) was submitted to the Sonoma County Department of Health
Services, Environmental Health Division (SCDHS-EHD) and approved in their January 19, 2005
letter (see Appendix A).

This Remedial Action Plan (RAP) summarizes the extent of soil and groundwater contamination
at the site. It also presents design details for the proposed ozone sparge system and provisional
High-Vacuum Dual-Phase Extraction (HVDPE) system.

The Ozone System is proposed to address the extent of the dissolved-phase and minimal free-
phase hydrocarbon impacts. If the extent of free-phase hydrocarbons is larger than expected and
encountered during the ozone sparge point installation, Winzler & Kelly proposes to address
these areas of free-phase hydrocarbon impacts and supplementing the ozone sparge system with
the periodic operation of HVDPE. The purpose of the HVDPE system will be to more rapidly
remove free-phase hydrocarbons, thus reducing the time required for site cleanup.

If needed, the proposed HVDPE system will be operated on a periodic basis in conjunction with
the ozone sparge system for the first year. The HVDPE system will be discontinued once
groundwater monitoring results indicate the absence of free product in the groundwater wells.
From that point forward, the ozone sparge system would be expected to remediate dissolved-
phase petroleum hydrocarbons at the site.

This RAP includes detailed design for installation of the system, as required by the State Water
Resources Control Board, UST Cleanup Fund (State Fund) and details both the primary remedial
option, ozone sparging, and the provisional periodic use of a HVDPE system if needed to
mitigate free product.

Refer to the Winzler & Kelly’s November 2004 CAP for a comprehensive discussion of the soil
and groundwater conditions at the site.

1.2 Site Description

The site is currently a vacant lot and is located on Santa Rosa Avenue, south of East Robles
Avenue, in southeastern Santa Rosa, California (Figure 1). This site is in the central portion of
the Santa Rosa Plain Sub Basin, which extends from Windsor south to Penngrove. The
approximate elevation at the site is 105 feet above mean sea level. Currently, there are three on-
site monitoring wells (MW-6 through MW-8) and five off-site monitoring wells (MW-5, and
MW-9 through MW-12) associated with the site cleanup and groundwater monitoring process.
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The topography of the area surrounding the site is generally flat, with a slight slope to the west-
southwest.

1.3  Site Hydrogeology

Santa Rosa is located within the Coastal Range province, which extends 400 miles along the
western half of California. The geologic structure of the area is comprised of northwest trending
ridges and intervening valleys that were formed by faulting. The surrounding area’s geology is
shown on maps in Geology for Planning in Sonoma County, Special Report 120 (California
Division of Mines and Geology, 1980), as Quaternary age (2 million years or younger) alluvial
fan deposits bordering uplands with the heads of the alluvial fans incised by channels partially
filled by terraced deposits of younger alluvium.

Boring logs from on- and off-site borings indicate that the lithology at the site generally consists
of brown lean clay with varying amounts of silt and sand to depths of approximately 13 to 19
feet below ground surface (bgs) for most of the site. Gradational changes from lean clays to silt
and silty sand to gravels are encountered in the area of the former UST excavation. The gravels
are first encountered from 13 to 17 feet bgs and extend to a range of 20 to 24 feet bgs and are
saturated. This gradational change and gravel unit suggests a channel deposit of a former
streambed.

Periodic groundwater monitoring and sampling has occurred at the site since November 1986.
Groundwater at the site is typically measured at depths ranging from 3 to 15 feet bgs in the
monitoring wells. Groundwater historically flows to the southwest at an average gradient of 0.01
ft/ft.

1.4 Surface Water in Proximity to Site

The closest natural surface water is an unnamed seasonal creek approximately 600 to 800 feet
east (upgradient) of the site flowing south into Todd Channel, which flows into Laguna de Santa
Rosa in the Russian River watershed.

15 Contaminant Characteristics

1.5.1 Contaminants Present

Contaminants present at this site originated primarily from a leaking gasoline UST and the
associated piping. Specific compounds associated with the gasoline release include benzene,
toluene, ethyl benzene, and xylenes (BTEX). No other sources of potential groundwater impacts
have been reported at the site. These include the former diesel USTs. Historical investigations
have determined that there is no presence of oxygenated compounds such as methyl tert-butyl
ether (MTBE) in the groundwater at the site. Although MTBE was commercially produced as
early as 1979, the removal of the on-site gasoline UST (1986) predates the widespread use of
MTBE. The fact that MTBE is not found in any of the monitoring wells, or where residual soil
contamination from the on-site release(s) would be expected to occur, indicates that the MTBE
and other oxygenated compounds are not contaminants of concern.
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1.5.2 Soil Contamination

In late October and early November 2000, approximately 4,200 tons of contaminated soil was
excavated from the site, transported, and disposed to Forward Landfill in Manteca, California.
Soil contamination was removed by the excavation activities to the arbitrary target cut-off
concentration of 800 mg/kg of TPH approved by the State Fund, according to EnviroNet’s July
22, 2002 Report. A review of the available project files has not produced any document
recommending or directing EnviroNet on this arbitrary target cut-off concentration.

Based on all of the soil data collected to date at the site, it appears the previous soil excavation to
remove the USTs and subsequent over-excavation activities was successful in removing a
majority of the soil contamination down to groundwater depth. However, because the excavation
was restricted due to site limitations (i.e., sidewalk, property boundary limits and the arbitrary
target goal of 800 mg/kg) the excavation was terminated before the removal of all contaminated
soil was completed. As a result, residual source material remains in soils in three areas: 1) along
the northeastern portion of the 2000 excavation; 2) in a limited area along the southern extent of
the 1986 excavation; and 3) under the sidewalk and street to the west of the site. Low levels of
contamination related to groundwater may have re-contaminated the backfill within the former
excavation.

1.5.3 Groundwater Contamination

Destroyed monitoring wells MW-1, MW-2, and MW-4 have been reported to have contained
free-phase hydrocarbons; however, they were abandoned in 1998 in preparation of the extensive
soil excavation activities. The remaining on-site wells (MW-6 through MW-8) which are
upgradient of the former USTs and soil excavation areas have essentially been non-detect since
they were installed in 2000. Petroleum hydrocarbon have been detected in off-site monitoring
wells MW-5 (1994) and MW-10 (2002) since they were installed, with free-phase hydrocarbons
observed in MW-10 (0.15 feet, July 2004). On November 3, 2003, a PetroTrap'™ skimmer was
installed by EnviroNet in monitoring well MW-10 and later removed by Winzler & Kelly in
April 2004 due to the very low recovery of free-phase product. Off-site monitoring wells MW-9,
MW-11, and MW-12 have been reported as non-detect since their installation and define the
lateral and downgradient extent of the groundwater impact at the site.

Groundwater sample results indicate the highest concentrations of petroleum hydrocarbons are
present in off-site monitoring wells MW-5 and MW-10, where free-phase hydrocarbons are
present. The highest concentrations of TPH-G found in monitoring well MW-5 were detected on
January 15, 2002, at 7,800ug/L and have steadily declined to a historic low during the most
recent July 2004 sampling event of 870 pg/L.

For the January 2004 sampling event, toluene, ethyl benzene, total xylenes, and MTBE
compounds were all below the action levels in MW-5. Fuel oxygenates and lead scavengers have
historically been detected in MW-5, but have also declined to non-detect except for the lead
scavenger EDC at 1.7 pg/L. For the January 2004 event, only TPH-G exceeded the action level
(50 pg/L) in MW-5 at 870 pg/L.

Based on the current monitoring well network, only monitoring well MW-5 has detectable
concentrations of petroleum hydrocarbons, except for the free-phase hydrocarbons contained in
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monitoring well MW-10. The extent of the dissolved hydrocarbons is defined downgradient by
monitoring wells MW-11 and MW-12, upgradient by MW-6 and MW-7, and laterally to the south
by MW-8 and MW-9. Current groundwater conditions in the area of destroyed monitoring wells
MW-1, MW-2, and MW-4, where they historically had documented free-phase hydrocarbons, as
well as the dissolved hydrocarbons in destroyed monitoring well MW-3, is unknown.

1.5.4 Trends in Contaminant Concentration

The dissolved impact is located along the western property in the area of the former USTs and
extends into Santa Rosa Avenue. TPH-G and BTEX constituents identified are primarily limited
to off-site monitoring wells in MW-5 and MW-10 located directly downgradient of the former
USTs. Historically, monitoring wells MW-1 and MW-4 contained free-phase hydrocarbons until
they were destroyed in 2000 prior to the over-excavation of impacted soils. The sampling and
monitoring results indicate that the most significant petroleum-related hydrocarbon
contamination present is in the area of monitoring well MW-10, which contains free-phase
hydrocarbons. The dissolved plume is expected in the vicinity of the former UST excavation and
extending into Santa Rosa Avenue.

The presence of free-phase hydrocarbons and its associated dissolved components exceed the
respective Water Quality Objectives. The overall concentrations, based on the current monitoring
well network, indicate a declining dissolved concentration trend. The presence of petroleum
hydrocarbons detected in off-site monitoring wells MW-5 and MW-10 indicates contaminant
migration in the direction of groundwater flow, which has consistently been calculated toward
the southwest. Downgradient wells MW-11 and MW-12 have delineated the plume and are still
reported as non-detect for all analytes tested.

2.0 PROPOSED CLEANUP LEVELS

The Drinking Water Standard is the most stringent potential beneficial use for groundwater at the
site, and will be initially applied to each constituent as the proposed cleanup standard. The
established cleanup goals for the concentrations of constituents of concern at the Wiggins
Property are presented below:

Proposed
Constituent Cleanup Reference for Criteria
Level

TPH-G <50 pg/L USEPA Taste and Odor Threshold is 5 pg/L, but detection
limit is 50 pg/L and is controlling.

Benzene <1 pg/L Primary MCLs from Title 22, Section 64444 Organic
Chemicals. Water Quality Objective.

Toluene <42 pg/L USEPA Taste and Odor Threshold, Federal Register
54(97): 22064-22138; applied Taste and Odor Water
Quality Objective. There is a less stringent CA DHS Action
Level of 100 pg/L applied to the Toxicity Water Quality
Obijective.

Ethyl benzene <29 pg/L USEPA Taste and Odor Threshold, Federal Register
54(97): 22064-22138; applied Taste and Odor Water
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Proposed

Constituent Cleanup Reference for Criteria
Level
Quality Objective; there is a less stringent CA MCL of 580
pg/L.
Xylenes <17 pg/L USEPA Taste and Odor Threshold, Federal Register

54(97): 22064-22138; applied Taste and Odor Water
Quality Objective; there is a less stringent CA MCL of
1,750 pg/L.

MTBE <5 pg/L 35ug/L is USEPA health advisory for non-carcinogenic
chronic exposure; applied Toxicity Water Quality
Objective.

13ug/L is the primary MCL, 5ug/L is the secondary MCL.
1,2- <0.5 pg/L Primary MCLs from Title 22, Section 64444 Organic
dichloroethane Chemicals. Water Quality Objective.

3.0 SYSTEMS INSTALLATION AND OPERATION

As described in the CAP, an ozone injection system is an in situ groundwater remediation
technology that involves the injection of ozone under low pressure into wells installed into the
saturated zone (below the water table). This results in rapid destruction of hydrocarbons that
come in contact with the ozone and with oxygen as the degradation product, promotes
biodegradation by increasing the dissolved oxygen (DO) concentrations in the subsurface,
stimulating the aerobic biodegradation in the saturated and unsaturated zones.

The proposed ozone injection system will consist of 12, 1-inch sparge points installed at
approximate 20-foot centers along a transect adjacent to the sidewalk and Santa Rosa Avenue
and a second transect in the source area of the former UST excavation (Figure 3). Ozone will be
generated and pumped into the ozone points, followed by air from a compressor. The proposed
system would be located near the southern portion of the site (Figure 4). The pressure and flow
to each of the points will be regulated from a control panel and will allow for optimization of the
amount of ozone and airflow rates to each of the points. New and existing wells will be
monitored to observe the change in contaminant concentrations and biodegradation activity.

The proposed provisional HVDPE system uses a high-vacuum pump to simultaneously remove
both liquid and vapor from low-permeability formations. The system removes contaminants from
above and below the water table by lowering the water table around the well and also preventing
water mounding during the application of high vacuum.

The HVDPE system proposed for this site will specifically target the free-phase hydrocarbons
and consist of a mobile unit utilized periodically when needed. This remedial method, in
combination with the ozone injection system, will address both the free-phase and dissolved-
phase components in the area of highest contamination and the residual contamination beneath
Santa Rosa Avenue. The placement of the extraction wells from which the HVDPE will be
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conducted takes into account the current and historical presence of free-phase hydrocarbons
identified at the site. They are placed so as to allow for the most effective removal of free-phase
contaminants from the portion of the site. In addition, existing wells may also be used to perform
HVDPE (MW-10). If necessary, the initial HVDPE effort will be scheduled for 15-days, after
which the site monitoring wells will be monitored for the presence of free-phase hydrocarbons.
Subsequent HVDPE events would be dependent of the absence or presence of free-phase
hydrocarbons.

In addition to the proposed 12 ozone sparge points, up to five new HVDPE extraction wells (if
necessary) are proposed for the remedial and monitoring efforts at the site. The locations of these
wells have not yet been determined, but would be in the area of encountered free-phase product.
These additional wells may be required to provide extraction points to remove free-phase
hydrocarbons at the site. Tentative locations for possible extraction wells would be: two located
in Santa Rosa Avenue, two extraction wells in the area of the former UST excavation and one
extraction/monitoring well located near destroyed well MW-2 (east and adjacent to the former
UST excavation).

The tasks required to complete this RAP are described below:

3.1 Drilling Preparation Activities

Prior to the initiation of any drilling activities, each boring location will be marked with white
paint and Underground Services Alert (USA) will be notified at least 48 hours before the field
event to check the site for underground utilities. Access arrangements, encroachment permits and
scheduling will be made with the current owner of the site and specific responsible agencies. All
necessary drilling permits will be obtained from the SCDHS-EHD. The SCDHS-EHD and the
North Coast Regional Water Quality Control Board (NCRWQCB) will be notified of the
proposed field activities at least five days in advance. Street encroachment permit will be
obtained from the City of Santa Rosa if the proposed provisional extraction wells are needed.

3.2 Well Installation Activities

This task includes the installation of the 12 ozone sparge points on site, and potentially up to five
HVDPE extraction wells, three on-site and two off-site, if necessary. Because the site has been
thoroughly investigated, no soils samples will be submitted for analysis; however, the borings
drilled for the ozone sparge points will be monitored for free-phase product by collecting grab
groundwater samples from each boring and analyzed for TPH-G to determine if additional
extraction wells are necessary.

3.2.1 Ozone Sparge Point Installation

The ozone sparge points will consist of 1-inch diameter wells and installed at 20 feet on center as
shown on Figure 3. The ozone sparge points will provide ozone to the areas where dissolved
hydrocarbon concentrations have been identified.

The ozone sparge points will be installed using a hollow-stem auger (HSA) drill rig with a

minimum 6-3/4-inch diameter auger flights. The borings will be extended to the bottom of the
shallow water-bearing zone and the underlying clay unit. The underlying clay unit has been
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documented to range from 20.5 to 25 feet bgs in the area of proposed treatment. The actual depth
of the proposed ozone sparge points will be dependent on field conditions encountered of the
site. Care will be taken to ensure that each ozone sparge point is located in the permeable zone of
the aquifer and not in the clay zones.

The 1-inch diameter ozone sparge point will consist of a short 18-inch long, 0.020 continuous
wrapped stainless steel well screen, fitted to %2-inch stainless steel drop pipe extending from the
well screen to the surface. A filter pack consisting of #2/12-Monterey silica sand will be placed
adjacent to the entire screened interval and extend approximately 1-foot above. A two-foot
hydrated bentonite seal will be placed above the sand and finished with a neat cement grout to
the surface. The surface completion will consist of a traffic rated vault set in concrete. Provisions
for the connecting the sparge points to the ozone injection system control panel will be made. A
typical ozone sparge point construction detail is shown on Figure 5. Site-specific field
procedures for installing the ozone sparge points are provided in Appendix B.

3.2.2 High-Vacuum Dual-Phase Extraction Well Installation

HVDPE wells would be installed after the proposed ozone wells have been completed. If
necessary, and dependent upon the extent of free-phase product, up to five proposed extraction
wells will be installed using a HSA drill rig utilizing a minimum 10-inch diameter auger flights.
The extraction wells will be constructed using a 4-inch schedule 40 PVVC well casing, 0.010
continuous wrapped screen, and a filter pack consisting of #2/12 Monterey silica sand. The filter
pack will be placed from the total depth of 20 to 25 feet bgs to approximately 1 foot above the
screened interval at 9 feet bgs, followed by 2 feet of hydrated bentonite. Above the hydrated
bentonite, a neat cement seal will be installed and finished with a traffic-rated vault set in
concrete. Each well will the screened interval set at the interface of the shallow aquifer and the
underlying clay unit as described in the section above (3.2.1 Ozone Sparge Point Installation)
and extending to 10 feet bgs. The remainder of the well will consist of blank casing to the
surface. The most effective operation of the system will be during the summer and fall when the
water levels are at there lowest. It is likely that high water levels during the winter will make the
operation impractical. A typical extraction well construction detail is shown on Figure 6. Details
regarding construction are provided in the Site-Specific Procedures for Monitoring Well
Installation provided in Appendix B.

One of the five tentative extraction wells is proposed to replace destroyed well MW-2 and would
allow for monitoring and possibly for extraction via the HVDPE (Figure 4). This well will be
installed similar to the extraction wells with the exception of the length of the screened interval.
This proposed well will be completed within the shallow water-bearing zone with approximately
15 feet of screen, so that the poteniometric surface can be monitored for free-phase
hydrocarbons. If free-phase hydrocarbons are observed, the well will be connected to the
HVDPE system to remove the free-phase hydrocarbons. Details regarding monitoring well
installation are provided in Appendix B.

3.3  Ozone Sparge System Installation

The aboveground portion of the ozone sparge system will consist of an ozone cabinet, an oil-free
air compressor, and controls contained in an enclosure and anchored to a concrete pad in the
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southern portion of the site. Ozone distribution lines from the ozone generator cabinet to the
individual sparge points will be of Teflon FEP material and contained within conveyance piping.
Temporary electrical service will also need to be brought in to provide power to the ozone sparge
system. The proposed locations of the 12 ozone sparge points are shown on Figure 3. Project
Specifications for the ozone sparge system installation is presented in Appendix C.

3.4  High-Vacuum Dual-Phase Extraction System

If warranted, Winzler & Kelly will use a HVDPE system consisting of a mobile truck-mounted
vacuum pump assembly to mitigate free-phase hydrocarbons at the site in addition to the ozone
sparge operations. Vacuums up to 29 inches-Hg will be applied to each selected well. Extracted
water will be treated to appropriate cleanup levels and discharged to the sanitary sewer under
permit from the City of Santa Rosa. Extracted vapor will be treated and discharged under a
permit issued by the Bay Area Air Quality Management District.

The process will be applied to the new (if needed) HVDPE wells and to existing well MW-10.
To maximize system recovery efficiency, as many as five HVDPE wells may be installed and
used simultaneously on free-phase hydrocarbons in groundwater. The initial phase of the
program would most likely include a 15-day event, followed by an additional 15-day event if
warranted. During the HVDPE events, system parameters will be recorded such as vacuum,
temperature, vapor flow rate, and the amount of groundwater extracted from the site. During the
scheduled rest period, the extraction wells will be monitored for the presence of free-phase
hydrocarbons. Additional HVDPE events may be required to complete the removal of the free-
phase hydrocarbons at the site and may be revised depending on initial results. The rate of
extraction of air/water cannot be determined; however, the effectiveness of this process is well
documented and will be evaluated after the first HVDPE event. A detailed description of the
HVDPE system process is provided in Appendix D.

3.5  Remedial System Operations

Operation of the ozone sparge system will continue year round for a minimum of one year and
most likely will run for approximately two years. Operation of the ozone sparge system will be
in accordance to the manufactures recommendations and guidelines outlined in their Operation
and Maintenance Manual.

The operation of a HVDPE system would be provide by a specialty service vendor and is
currently not scheduled. The HVDPE effort, if necessary, would operate independent of the
ozone sparge system. The HVDPE system is a self-contained operation, where no site
construction, other than possibly the installation of specially designed extraction wells. If
necessary, the proposed initial scheduled event will comprise of one 15-day event.

40 PROPOSED MONITORING AND REPORTING
The site is currently monitored on a quarterly basis. The groundwater samples, water levels, and

presence/absence of free-phase hydrocarbon will be performed according to the schedule
presented in Table 1.
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The DO levels will be measured using an electronic DO meter. In addition to DO, ORP will be
analyzed to assist in the overall effectiveness evaluation. Any down-hole probe will be
decontaminated between wells. Groundwater samples collected during the routine quarterly
monitoring events will also be used to evaluate the remedial process. Time vs. concentration
plots for selected wells will be prepared and presented.

The pressure to each sparge point will be recorded at the time of each operation and monitoring
(O&M) event and prior to shutting off for the routine monitoring and sampling events. The
system shutdown is necessary to ensure that the groundwater level data is not influenced by the
operation of the ozone sparge system. The well caps will then be removed and the wells allowed
to equilibrate for a minimum of 30 minutes prior to measuring water levels.

The DO levels and ORP results in the groundwater from the monitoring well samples will be
collected, recorded and used to determine if the cycle time in the sparge points needs to be
adjusted to allow for greater oxygen transfer. Any such action will be reported in the quarterly
monitoring reports and the system evaluation will be documented and submitted on a semi-
annual basis.

50 TIMETO ATTAIN PROPOSED CLEANUP LEVELS

The proposed ozone sparge system will address the dissolved- and current free-phase
contaminate plume. It is estimated that the ozone sparge system will operate for a minimum of
one year, but will more likely operate for two years. It is recommended that the system operation
and cleanup levels obtained be reviewed at the 6-month operation mark and reported on a semi-
annual basis. A plot of the TPH-G and BTEX levels versus time will be prepared, and an
estimate of time to obtain cleanup levels presented. If necessary, the HVDPE process will be
initially proposed for a total of 15-days and would be specifically for the removal of the free-
phase hydrocarbons documented at the site. The intent of the HVDPE would be to directly
mitigate the free-phase hydrocarbons and reduce the duration of remedial effort at the site.

6.0 PROPOSED IMPLEMENTATION SCHEDULE

Upon receipt of approval by the SCDHS-EHD and subsequent cost pre-approval from the UST
Fund, Winzler & Kelly will install the ozone sparge points. The HVDPE extraction wells will be
installed as necessary based on the site data and field observations during the remedial efforts.

Upon receipt of approval of the system design by the SCDHS-EHD, on behalf of Mr. Floyd
Wiggins, Winzler & Kelly will obtain three bids for the installation of the ozone sparge system
including the equipment, installation, trenching, and piping. Winzler & Kelly will then obtain
cost pre-approval for the UST Fund of the expected costs to implement this RAP and operate the
system. Once cost pre-approval has been obtained, the permitting process with the City of Santa
Rosa, SCDHS-EHD, and PG&E will be initiated. It is estimated that these tasks will take
approximately three months.

Once the cost is pre-approved and the contract awarded, time will be required for the contractor

to mobilize, order, and assemble all of the system components. The new sparge points will also
need to be installed by a drilling contractor (under Winzler & Kelly’s oversight), and temporary
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electrical service brought to the control panel at the site. It is estimated that it will take
approximately 90 days from the time the contract is awarded, to system operation.

7.0 CONCLUSIONS AND RECOMMENDATIONS

It is recommended that the ozone sparge system be operated for a minimum of one year and will
most likely be operated for up to two years. The TPH-G and BTEX levels from the quarterly
sampling events will then be plotted versus time for each well and presented in each Semi-
Annual Operation and Maintenance Report.

If the site data and field observation indicates the extent of free-phase product is more than
anticipated, Winzler & Kelly recommend that a mobile HVDPE system be used to reduce and
mitigate the presence of the free-phase product in order to expedite the site remedial effort. This
would require the possibility of installing special extraction wells, applying for waste discharge
permit, an air discharge permit, and contracting a mobile HVDPE contractor to perform the
work. The mobile HVDPE system would operate on al5-day duration and would be dependent
on the actual site conditions. If this additional remedial effort is necessary, Winzler & Kelly will
notify the SCDHS-EHD on the planned activities and obtain all required permits.
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Table 1. Proposed Groundwater Monitoring and Sampling Schedule

Wiggins Property

3454 Santa Rosa Avenue, Santa Rosa, California

Monitoring Well ID Current Sampling Rec_ommended Recommepded Basis for Monitoring
Frequency Sampling Frequency Analysis

MW-5 Quarterly Quarterly TPH-G 8015M Monitors impacted area. Additional sampling as follows: Baseline and
BTEX, Oxys 8260B Annually (4th Quarter); bromide, bromate, dissolved - hexavalent chrome,
DO, ORP, pH -vanadium, -selenium and -molybdenum.

MW-6 Semi-Annually Quarterly TPH-G 8015M Will serve as an early warning detection well for DW-3450
BTEX, Oxys 8260B
DO, ORP, pH

MW-7 Semi-Annually Semi-Annually TPH-G 8015M Upgradient, historically non-detect
BTEX, Oxys 8260B
DO, ORP, pH

MW-8 Semi-Annually Quarterly TPH-G 8015M Will serve as an early warning detection well for DW-3496
BTEX, Oxys 8260B
DO, ORP, pH

MW-9 Quarterly Semi-Annually TPH-G 8015M Historically non-detect and close to MW-8 and MW-11, which will be
BTEX, Oxys 8260B sampled quarterly
DO, ORP, pH

MW-10 Quarterly Quarterly TPH-G 8015M Monitors impacted area. Additional sampling as follows: Baseline and
BTEX, Oxys 8260B Annually (4th Quarter); bromide, bromate, dissolved - hexavalent chrome,
DO, ORP, pH -vanadium, -selenium and -molybdenum.

MW-11 Quarterly Quarterly TPH-G 8015M Downgradient and off site, and will serve as an early warning detection
BTEX, Oxys 8260B well for DW-3415 and DW-3455. Additional sampling as follows:
DO, ORP, pH Baseline and Annually (4th Quarter); bromide, bromate, dissolved -

hexavalent chrome, -vanadium, -selenium and -molybdenum.

MW-12 Quarterly Semi-annually TPH-G 8015M Historically non-detect and close to MW-11
BTEX, Oxys 8260B
DO, ORP, pH

Table 1
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Table 1. Proposed Groundwater Monitoring and Sampling Schedule
Wiggins Property
3454 Santa Rosa Avenue, Santa Rosa, California

Monitoring Well ID Current Sampling Rec_ommended Recommepded Basis for Monitoring
Frequency Sampling Frequency Analysis
DW-3415 Quarterly As needed basis TPH-G 8015M Petroleum related constituents not detected on April 29, 2004. The well is
BTEX, Oxys 8260B located downgradient of monitoring wells MW-11 and MW-12. Samples
DO, ORP, pH will be collected from DW-3415 only if detections are present in either of
the samples collected from MW-11 or MW-12.
DW-3450 Quarterly As needed basis TPH-G 8015M Petroleum related constituents not detected on May 6, 2004. The well is
BTEX, Oxys 8260B located upgradient of the contaminated area. Samples will be collected
DO, ORP, pH from DW-3450 only if detections are present in the samples collected from
MW-6.
DW-3455 Quarterly As needed basis TPH-G 8015M Petroleum related constituents not detected on April 29, 2004. The well is
BTEX, Oxys 8260B located downgradient of monitoring wells MW-11 and MW-12. Samples
DO, ORP, pH will be collected from DW-3415 only if detections are present in either of
the samples collected from MW-11 or MW-12.
DW-3473 Quarterly Discontinue Sampling DW-3473 is inoperable and cannot be sampled.
DW-3496 Quarterly As needed basis TPH-G 8015M Winzler & Kelly will seek permission to sample the well during the next
BTEX, Oxys 8260B quarterly sampling event. If petroleum related constituents are not
DO, ORP, pH identified in the groundwater sample, then future samples will be sampled
only if there is a detection in monitoring well MW-8.
DW-3521 Quarterly Discontinue sampling This well is located over 2000 feet crossgradient of 3454 Santa Rosa
Avenue.

Table 1
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“&, County of Sonowma

ﬂ DEPARTMENT OF HEALTH SERVICES Mark A. Kostielney - Director

Environmental Health Division

January 19,-2005 E @ E U Vi = Jonathan J. Krug - Director
JAN 2 12005

Floyd Wiggins _ ‘ o
Wiggins Enterprises = . . MmeRexkey L M N
1370 Airport Blvd. '

Santa Rosa, CA 95403-1009

Re: 3454 Santa Rosa Avenue, Santa Rosa, CA — Leaking Underground Storage Tank Site

SCDHS-EHD Site # 00001849, NCRWQCR Site # 1TSR007, SWRCB Cleanup Fund #1146
Review of Correcrwe Action Plan (Winzler & Kelly, November 2004)

Dear Mr. Wi ggins:

This Department received the referenced Corrective Action Plan (CAP) on November 29, 2004.

The submittal has been reviewed by staff and has been found generally acceptable. Please note,
however, the specific comments as follows:

1. Water Quality Objectives must include objectives for 1, 2 dichloroethane at 0.5 ppb (MCL)

and for MTBE at 5 ppb (secondary MCL).

2. ARemedial Action Plan detailing the remediation system installation and operation is now

required.

¢

March 19, 2005 is established as the due date for submittal of the Remedial Action Plan. The
State Cleanup Fund has discontinued its preapproval process because of a staffing shortage;

however, reasonable and necessary costs should be eligible for reimbursement. The site must be
in compliance with this Department’s directives to be eligibl‘e for funding.

This Department appreciates your continued effort to remediate this site. Please write or
tclephone (707) 565-6574 if you have any questions.

Smcerely,

Coppe Snoae

Cliff Ives
Senior Environmental Health Specialist .
Leaking Underground Storage Tank Local Oversight Program

CI

N N

¢: . Mr. Luis Rivera, North Coast Regional Water Quality Control Board -
Mr. David Charter, SWRCB Cleanup Fund

Mr. Kent O'Brien, Wlnzler & Kelly, 495 Tesconi Circle, Santa Rosa, CA 95401

3273 sdrway Dr, Ste. L), Santa Rosa, A Y5403

S2097 e phone (707) 365-6565 ¢ fax (707) 565-6525 « www.sonoma-county.org
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WINZLER & KELLY CONSULTING ENGINEERS

Site-Specific Ozone Sparge Point Installation Procedures
Wiggins Property
3454 Santa Rosa Avenue, Santa Rosa, California

1. Objective
Install ozone sparge points.
2. Background
Ozone sparge points will be installed in accordance with the procedures described herein.
3. Personnel Required and Responsibilities
Staff Geologist: An experienced staff geologist (SG) will ensure that the ozone sparge
points will be properly installed and oversee the logging of the borings. The SG will be

responsible for complying with the procedures regarding installation of the ozone sparge
points, collection of samples, containerization of samples, and documentation.

Drilling Technicians: Drilling technicians from a drilling company holding a C-57
license will perform the biosparge point installation.

4. Equipment Required

Rotary auger drilling rig

Level C and D safety equipment
Boring Log Form / Munsell Soil Color Charts
Laboratory provided sample containers
En Core® Sampler Set

Sample labels / Indelible marker
Disposal gloves

Ice chest with ice

ASTM Classification Guide

Wash equipment

Organic Vapor meter (OVM)

5. Procedure
Winzler & Kelly will obtain all required permits prior to installing the ozone sparge
points. A Site-Specific Safety Plan detailing site hazards, site safety, and control will

be prepared prior to any field work. Underground Services Alert (USA) will be
notified of the planned work at least 48 hours prior to drilling.

SOP Ozone Sparge Pts Install 1of4 March 2005



An OVM will be used during the drilling and sampling activities to screen for the
presence of Volatile Organic Compounds (VOCSs).

A HSA drilling rig equipped with 8-inch diameter augers will be used to install the
ozone sparge points. After the desired depth has been reached the ozone sparge point
is constructed by lowering a 1/2-inch diameter stainless steel riser pipe with 1 to 3
feet of 1-inch 0.020 slotted stainless steel well screen threaded at the bottom through
the HSAs. After 6 inches of sand, the attached sparge assembly is lowered through
the HSA annulus to the bottom of the boring. A sand filter pack is installed from the
total depth to approximately 0.5 to 1 foot above the screened interval. A two-foot
thick bentonite seal is then installed above the sand filter pack that prevents the grout
from entering the screens. With the bentonite barrier in place, neat cement and
bentonite slurry is then installed in the annulus to form a well seal.

The ozone sparge point borings will be installed to the depth described in the project
RAP. Soil samples if will be collected for lithologic descriptions only by driving an
18-inch long, split-spoon sampler at specified intervals. One 6 inch sample will be
retained for field description of the lithology.

Soil types will be classified and logged using the ASTM Visual Manual Procedure
(D 2488-93) and Munsell Soil Color Charts. Using a PID Meter, the soil headspace
will be field screened within a sealed sample bag.

The lithology, moisture, density, color, sample identification, OVM measurements,
and well construction details will be recorded on the boring logs as appropriate.

Groundwater grab samples will be collected from each borehole using new disposable
plastic bailers. Groundwater samples will be retrieved from the borehole and
decanted from the bailer to laboratory prepared 40-mil VOAs. The samples will be
labeled and stored on ice at 4-degrees Centigrade until delivery to a California
Licensed environmental analytical laboratory under a fully executed chain-of-
custody. Groundwater samples will be analyzed for total petroleum hydrocarbons by
EPA Method 8015M.

All ozone sparge points will be constructed using 1/2-inch diameter stainless steel
tubing and 1 to 3 feet of 1-inch diameter 0.020-slotted stainless steel well screen. The
screened interval will be placed as described in the RAP. A threaded cap will be
attached to the bottom of the casing. Ozone sparge point construction details will be
documented on the boring log.

A sand pack of #2/12 washed sand will extend from 6 inches below the bottom of the
stainless steel casing to 6 inches above the slotted well screen. The sand will be
poured through the HSAs as the augers are removed from the boring.

A seal of bentonite clay will extend a minimum of 2 feet above the sand pack. A
cement/bentonite slurry, not exceeding 5 percent bentonite, will be placed by tremie

SOP Ozone Sparge Pts Install 20f4 March 2005



pipe to 2 feet below the ground surface. The top of the stainless steel casing will be
approximately 2 inches below grade. A threaded cap will be placed over the top of
the casing during well completion to prevent debris from entering the well.

The wells will be protected by 18-inch flush-mounted traffic boxes set in concrete.
The tops of the traffic boxes will be set above grade with a gently sloping concrete
rim. The ozone sparge point identification number will be stamped in the traffic box
lid.

Upon completion of the ozone sparge point installations, each point will be secured
by bolting down the lid of the flush-mounted traffic box.

SOP Ozone Sparge Pts Install 3of4 March 2005



Explanation for Winzler & Kelly Boring Logs

GW Well graded gravels or gravel-sand mixtures, little or
_ no fines
@
n > Poorly graded gravels or gravel-sand mixtures, little or
=8 Gravels GP oiftes ’
ne (More than half of
— coarse fraction > GM Sandy gravels, gravel-sand-silt mixtures
CI:) 7:\-’ no. 4 sieve size)
& GC Clayey gravels, gravel-sand-silt mixtures
|
2 % SwW Well graded sands or gravelly sands, little or no fines
=
0 c
< Sands SP Poorly graded sands or gravelly sands, little or no fines
8 g {More than half of
E coarse fraction < SM Silty sands, sand-silt mixtures
no. 4 sieve size) s - -
Inorganic silts and very fine sands, rock flour, silty or
P SC clayey fine sands or clayey silts with slight plasticity
T Inorganic silts and very fine sands, rock flour, silty fine
n 2 ML sands or clayey silts with slight plasticity
s § Silts and Clays ,///// CL Inorganic clays of low to medium plasticity, gravelly
W clays, sandy clays, lean clays
E: LL = <50 .
ﬂcJ = OL Organic silts and organic silty clays of low plasticity
= 3
35 MH Inorganic silts, micaceous or diatomaceous fine sandy
O or silty soils, elastic silts
=
= .
d:’ & Silts and Clays % CH Inorganic silts of high plasticity, fat clays
w o LL:}SO PEEITN Or T F o —
] NASAAN ganic.clays of high plasticity, organic silty clays,
E AN OH organic silts
Highly Organic Soils Pt Peat and other highly organic soils
Grain Size Chart Relative Density (SPT)
Hange of Grain Sizes SANDS AND GRAVELS BLOWS/FOOT
Classification U.S. Standard Grain Size VERY LOOSE 0-4
Sieve Size In Millimeters LOOSE 4-10
" MEDIUM DENSE 10-30
Boulders Above 12 Above 305 DENSE 32 — 50
Cobbles 12" to 3" 3050 76.2 VERY DENSE OVER 50
Gravel 3"to No. 4 76.2107.76 .
coarse 3" to 3/4" 76.2t0 4.76 CO“S[S‘E“CV (SPT)
fine 3/4"to No.4 19.1to 4.76 SILTS AND CLAYS BLOWS/FOOT
Sand No. 4 to No. 200 4,76 to 0.074 VERY SOFT 0-2
coarse No.4 to No. 10 4.76to 2.00 SOFT 2-4
medium No. 10 to No. 40 2.00 to 0.420 MEDIUM STIFF 4-8
fine No. 40 to No. 200 0.420 to 0.074 STIFF 8-16
Silt and Cla Below No. 2 Below 0.074 VERY STIFF 1622
: Y o g ciow 0.9 HARD OVER 32
52 Initial water level measured during drilling (date in italics)
¥ Static water level measured after well development (date in italics)
X Depths where soil samples were recovered
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1.0 INTRODUCTION

For the purposes of this document the term ENGINEER will apply to Winzler & Kelly Consulting
Engineers the environmental consultant. The term OWNER will apply to the property owner and
responsible party for the site. The term CONTRACTOR will apply to the contracting firm preparing
the costs associated with the bid and the contractor/contracting firm selected through the
procurement process to perform the detailed work scope.

2.0 SITE DESCRIPTION

The site is currently a vacant lot and is located on Santa Rosa Avenue, south of East Robles
Avenue, in southeastern Santa Rosa, California (Figure C-1). This site is in the central portion of the
Santa Rosa Plain Sub Basin, which extends from Windsor south to Penngrove. The approximate
elevation at the site is 105 feet above mean sea level. Currently, there are three on-site monitoring
wells (MW-6 through MW-8) and five off-site monitoring wells (MW-5, and MW-9 through MW-
12) associated with the site cleanup and groundwater monitoring process. The topography of the
area surrounding the site is generally flat, with a slight slope to the west-southwest.

3.0  OZONE SPARGE POINT INSTALLATION (BY OTHERS)

Prior to the ozone sparging system installation, the ENGINEER will oversee a C-57 licensed
drilling contractor install 12 ozone sparge points (SP-1 through SP-12). The ozone sparge points
will be installed at approximately 20 feet on center, with 1-inch diameter 304L stainless steel sparge
points and riser piping, as shown on Figures C-3 and C-4. Installation of the ozone sparge points is
not part of this contract and will be completed by others. The specified well vault boxes, Pomeco,
part #6110-18WT will be provided and set in either pea gravel or sand by the drillers upon
completion of the sparge point installation. The CONTRACTOR will use these well box vaults for
the installation.

3.0 OZONE SPARGE SYSTEM

Applied Process Technology, Inc. (APT) will contract with the OWNER to furnish the ozone sparge
unit and will coordinate directly with the CONTACTOR for installation and final system hook-up.
The ozone system is a compact unit, which consists of a NEMA 3R cabinet with UL-rated parts and
an enclosed ozone generator. The ozone system is enclosed in a 2.5x2.5x4.5 foot weather resistant
cabinet and is air cooled by installed fans. The total ozone system dry weight is approximately 300
pounds and requires a 115 Volt, single-phase, 60 Hz (15 amp service) to operate. Along with the
ozone unit, the remedial system includes an oil-less air compressor. A 115 Volt, single-phase, 60 Hz
(20 amp circuit) is required for this portion of the system. Electrical requirements are the ozone
system is shown on Figure C-4 and detailed in Section 5.1.

4.0 CONTRACTOR’S RESPONSIBILITY FOR SAFETY
The CONTRACTOR shall be solely and completely responsible for conditions of the job site,

including safety of all persons (including employees) and property during performance of the work.
The requirements shall apply continuously and not be limited to normal working hours. Safety

04-259801-007 Project Specifications 1 March 2005



provisions shall conform to U.S. Department of Labor, the California Occupational Safety and
Health Act (OSHA), and all other applicable federal, state, county, and local laws, ordinances,
codes, and any regulations that may apply.

5.0 SITE WORK

The CONTRACTOR is responsible for coordinating delivery of the ozone sparge unit constructed
by APT and the installation of the ozone sparge unit in the enclosure. APT will provide ozone
delivery tubing connections to the ozone unit. The CONTRACTOR will include bringing in
electrical service, and providing and installing either a steel or plastic enclosure around the ozone
sparge unit. The CONTRACTOR will trench and backfill from the unit enclosure to the individual
sparge points (SP-1 through SP-12), completing all connections, and testing the unit for system
leaks and startup with the ENGINEER to ensure the system is operating correctly. These are
discussed in more detail below.

5.1 Underground Trenching

CONTRACTOR will provide all labor and equipment to complete the trenching as
illustrated in Figure C-2. All trenching will be in native dirt and no concrete, asphalt, or
other permanent surface material is expected.

CONTRACTOR will excavate trenches from the system enclosure to the ozone sparge
points and to the PG&E electrical source (Figure C-3). CONTRACTOR will mark the
trench locations in white paint and notify Underground Service Alert (USA) at 1-800-
227-2600, two working days before excavating. CONTRACTOR will saw cut asphalt
prior to trenching. Excavated asphalt will be disposed of by recycling by the
CONTRACTOR. Trenches will be excavated to allow the PVC conveyance piping to be
buried a minimum of 12-inches below ground surface (bgs).

CONTRACTOR will install an external electrical panel equipped with one 115 Volt,
single-phase, 60 Hz (15 amp) circuit breaker for the ozone generator unit and one 115
Volt, 60 Hz (20 amp) circuit breaker for the oil-less air compressor. One additional 115
Volt, 60 Hz (20 amp) circuit breaker for the electrical exhaust fan and an outlet for
general use. All breakers must be GCFI rated and an emergency shutoff switch mounted
on the exterior of the enclosure. CONTRACTOR to coordinate all utility hook up with
PG&E.

5.2  Piping and Valves (Ozone Delivery)

CONTRACTOR will install 2-inch (minimum) SCH 40 conveyance conduit or
equivalent piping from the system compound to the ozone sparge points. Figure C-2
illustrates the system piping layout and laterals to each sparge point location.
CONTRACTOR to provide and install s-inch O.D. Teflon FEP (0.03-inch wall
thickness) distribution tubing (no substitutions) for ozone injection (Ryan Herco # 0319-
091). Individual tubing to be installed within the conveyance conduits sized as noted on
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Figure C-2. The ozone delivery tubing will be housed within the 2-inch (minimum)
conveyance conduit (Figure C-4).

CONTRACTOR will install 2-inch long radius sweeps at all changes in direction of
conveyance conduit and to individual ozone sparge points shown on Figure C-3 and
Figure 2 of Attachment A. At each sparge point, CONTRACTOR will provide and
install a 2-inch compression to a '4-inch threaded female connector (Swagelok #SS-810-
71-8) to the 2-inch stainless steel sparge point riser tubing. A ’2-inch by 3-inch stainless
steel nipple will be connected to the female connector and a threaded '%-inch stainless
steel Tee (Swagelok #SS-8-T-10K). The Tee will be installed in the vertical orientation
with a Y2-inch stainless steel threaded plug (Swagelok #SS-8-P) installed at the top. A 2-
inch threaded check valve made of Kynar material (Ryan Herco # 5162-005) will be
connected to the Tee in the horizontal position with the flow direction towards the well.
From the check valve, install a ’2-inch FNPT by a 3/8-inch O.D. tubing connector made
of Kynar material (Ryan Herco # 0607-056). CONTRACTOR will complete the will
head connection of the %-inch O.D. Teflon FEP ozone delivery line to the 3/8-inch
compression fitting provided by the CONTRACTOR. Figure 2 of Attachment A
provides a detail of the specific pipe and delivery tubing connection for each sparge
point. CONTRACTOR is responsible for the replacement of any and all o-rings in the
specified plumbing fittings and connectors provided by the CONTRACTOR to those
compatible with Ozone.

Figure 2 of Attachment A (GES Drawing) provides a detail of the specific pipe and
delivery tubing connection for each sparge point. This figure is a general well head
design from the sparge and injection point manufacture.

CONTRACTOR will provide permanent identification labels on each ozone supply line
at the system panel location.

The CONTRACTOR will backfill the trench with compacted native material to the
specified depth shown on Figure C-3, and post a no drive barrier to prevent vehicles
from driving across the trenched area. CONTRACTOR will blow and clear all tubing
lines clean with air prior to the final connection to the ozone sparge delivery points to
ensure that no debris remains in the distribution lines. CONTRACTOR will connect the
designated tubing lines to the ozone sparge points. CONTRACTOR will install the
ENGINEER provided weather-tight, traffic-rated 18-inch diameter steel cover from
Pomeco (Part #6110-18WT) well boxes over each well point and complete the final
installation of the well boxes with concrete as shown on Figure C-3. A Pomeco well box
specification sheet is shown in Attachment A.

With ENGINEER present, CONTRACTOR will pressure test the supply lines. Perform
testing by plugging the end of the line prior to the connection with the ozone sparge
point riser pipes and then pressurizing the lines to 30 psi of air for a minimum of 30
minutes. The delivery lines will pass if the pressure drop during the test is less than 2 psi.
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5.3

6.0

6.1

Unit Pad and Equipment Enclosure

CONTRACTOR will construct a 6x8 foot concrete pad in the location shown on Figure
C-2. The concrete pad shall be constructed with a minimum thickness of 4-inches above
the existing surface. The slab should include No. 4 rebar around the perimeter of the slab
and wire tied at all splices and 6X6 inch wire mesh installed in the field of the slab.
CONTRACTOR will furnish and install a plastic shed enclosure and mount/attach to the
concrete slab. Enclosure dimension should be suitable for a 6x8 foot concrete pad. The
enclosure should be a Duramax, Duramate 6X8 foot vinyl storage shed and is available
locally. A product specification sheet is enclosed in Attachment A. CONTRACTOR will
install an electric fan inside the system enclosure at the top of the gable end of the
enclosure and a 24-inch by 24-inch air vent along the base of the enclosure for system
airflow circulation. A product specification sheet is enclosed in Attachment A.

CONTRACTOR will anchor the ozone system provided by the ENGINEER to the
concrete pad. CONTRACTOR will permanently mount (bolt down) the ozone system
equipment cabinet to concrete pad to prevent movement due to potential vibration.
CONTRACTOR will permanently mount (bolt down) a 10-gallon electric powered oil-
free air compressor furnished by the ENGINEER inside system enclosure using
vibration isolation pads. The outlet of the air tank shall be fitted with a ’2-inch ball valve,
to allow for complete shutoff of air supply to the ozone unit. The outlet of the pipe will
be ’2-inch diameter and will be fitted with a 0.5-micron coalescing filter (Grainger
#6B259) furnished by the CONTRACTOR. The filter will prevent debris from fouling of
the ozone unit. The compressor to be fitted with an intake filter and silencer to ensure no
fouling of the compressor and to reduce the operation noise. CONTRACTOR to provide
and install all required compressor fittings, this includes but not limited to, pressure
switch, filters, vent flow meter, pressure gauges (see Attachment B).

CONTRACTOR will post the following signs: 1) No smoking, 2) Placard identification
for oxidizer agent (ozone), and 3) Emergency contact info.

GENERAL REQUIREMENTS
Supplies and Equipment

CONTRACTOR will provide all conveyance pipe, fittings, Teflon FEP tubing (no
substitutions), and materials to complete job. CONTRACTOR will wrap all stainless steel
threaded piping connections with Teflon tape. No paste type joint compounds will be used
for pipe and tubing connections (unless specified). CONTRACTOR will remove all
construction debris, including excess soil and concrete upon completion of construction. The
CONTRACTOR and APT will provide the ENGINEER with a binder containing all
instruction and service manuals, cut sheets of the products, and components installed within
30 days of passing system pressure test. The CONTRACTOR will also provide the
ENGINEER with an AS BUILT Drawings (Record Copy of Drawings) within 30 days on
completion of the project.
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6.2 System Start-Up

Upon completion of system installation the CONTRACTOR and APT will be on-site jointly
to perform a final system start-up and shutdown procedure. CONTRACTOR will assist APT
in the initial system startup. The ENGINEER will be notified and will also attend the initial
system startup.
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Ref: 04259801-007
March 18, 2005

Mr. Max Dunaway
Dunaway Enterprises, Inc.
2260 South Estrella
Mesa, AZ 85202-6309

Re:  Bid Solicitation for Installation of an In-Situ Ozone Sparge System for the
Wiggins Property, 3454 Santa Rosa Avenue, Santa Rosa, California

Dear Mr. Dunaway:
At the request of our client, Mr. Floyd Wiggins representing Wiggins Enterprises, Winzler &
Kelly Consulting Engineers (ENGINEER) is requesting a bid for the installation of an in-situ

ozone sparge system at the above-referenced site.

Please review the enclosed Invitation to Bid and Project Specifications. Should you have any
questions, please feel free to call me at (707) 523-1010.

Sincerely,
WINZLER & KELLY

David J. Vossler
Environmental Project Manager

sC

Enclosure: Invitation to Bid



Ref: 04259801007
March 18, 2005

Mr. Jeff Pluim

Plum Valley Environmental
P.O. Box 632

Red Bluff, CA 96080

Re:  Bid Solicitation for Installation of an In-Situ Ozone Sparge System for the
Wiggins Property, 3454 Santa Rosa Avenue, Santa Rosa, California

Dear Mr. Dunaway:
At the request of our client, Mr. Floyd Wiggins representing Wiggins Enterprises, Winzler &
Kelly Consulting Engineers (ENGINEER) is requesting a bid for the instaliation of an in-situ

ozone sparge system at the above-referenced site.

Please review the enclosed Invitation to Bid and Project Specifications. Should you have any
questions, please feel free to call me at (707) 523-1010.

Sincerely,
WINZLER & KELLY

David J. Vossler
Environmental Project Manager

sC

Enclosure: Invitation to Bid



Ref: 04259801-007
March 18, 2005

Mr. Ed Kane

The Geoservices Group

874 Gravenstein Hwy South #12
Sebastopol, CA 95472

Re:  Bid Solicitation for Installation of an In-Situ Ozone Sparge System for the
Wiggins Property, 3454 Santa Rosa Avenue, Santa Rosa, California

Dear Mr. Dunaway:
At the request of our client, Mr. Floyd Wiggins representing Wiggins Enterprises, Winzler &
Kelly Consulting Engineers (ENGINEER) is requesting a bid for the installation of an in-situ

ozone sparge system at the above-referenced site.

Please review the enclosed Invitation to Bid and Project Specifications. Should you have any
questions, please feel free to call me at (707) 523-1010.

Sincerely,
WINZLER & KELLY

David J. Vossler
Environmental Project Manager

sC

Enclosure: Invitation to Bid
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PHYSICAL PROPERTIES

TYPICAL PHYSICAL

Max. service temp.,

400 {204}
Meiling point, °F ("C} 575-590 500-530 ‘821 (327
{302-310) (260-277)
Low lemperature
‘|Embriltiement, °F {*C) <320 (-1968)1 100 (-072) | -450 {-268)

500 {260}

550 (268)

Flammabilily

UL 94 rated V-0 (Self-exlinguishing)

*Gel point -PTFE will not melt flow,

RECOMMENDED MAXIMUM

OPERATING PRESSURE

318

76 L 12
12 5/8
8/16 ; 5/8

Min. Bend

Radius
Dia. {in.) at Room 212°F (100°C)
tD OD | Temp. {in.) |PTFE| FEP | PFA

/

64

81

38 30 38
61 50 64
28 23 30

This tubing has a safety factor of 4 to 1 (ratio of burst pressura

to working pressure).

010.210.110 PTFE
010.180.110 FEP
010.200.120 PFA

FLUOROPOLYMER TUBINGS

FEATURES

+ Choose from tubings made from three different fluoropoiymers, including
Teflen® resin.

* Inertness to virtually all chemicals and solvents.

* Ultra-purity, non-contamination; containing no piasticizers or additives.

» The widest temperature capability of any plastic tubing.

* A non-stick, smooth surface, minimizing problems of abscrption or
adsorption.

+ FDA compliancy.

APPLICATIONS

+ Ultra-pure systerns.

» Semiconductor processing and chemical handling.

» Biotechnical and pharmacsutical applications.

» Sterilization systems which utifize intense ultraviolet radiation.
« Systems with temperature from cryogenic to 400°F.

SUBSTITUTE ITEMS

- Also avaitable in Kynar.

* HP 440 and HP 450 high purity PFA resin based tubing is available upon
special request. See page 86 or contact your locai Ryan Herco Service
Center for more details.

Clarity and temperature capabilities are the primary factors that differentiate
these quality tubings; :

PFA tubing is transparent for easy flow-manitoring and is the least perme-
able, Its temperature range is ~320°F to 500°F. PFA tubing demonstrates the
greatest physical property retention at high temperatures.

PTFE tubing is transiucent and has the widest temperature capability of all
tubings, -450°F to 550°F. It is supericr for cryogenic applications and is the
most flexible of the three tubings.

FEP tubing is clear for exceilent visibility and has the best abrasion resist-
ance of this tubing group. its temperature service range is ~100°F to 400°F.

ORDER INFORMATION:
0317.(Size No.) PFA TUBING
0318.(Size No.) PTFE TUBING
0319.(Size No.) FEP TUBING

Nom., Price Per Foot [50 ft. coils minimum order)
Size | Nom. | Nom. | Wall PFA PTEE - FEP
No, I.B. | Q.D. |Thiek.} 50~ 550~ 50~ 550— 50~ 550~
{in.}) | (in.} | {in.) | 500 ft. 500 ft. (1000 ft.} 500 ft. |1000 ft.

1000 ft.

050 3/18 174 030 1.30 1.08 .85 .71 1.02 .85
051 3ins 5116 .063 3.06 2.55 2.20 1.83 3.65 3.04
069 1/4 5/16 030 1.66 1.39 1.28 1.04 1.30 1.08

120 7116 1/2 .030 2.77 2.30 3.35 2.79 217 1.81
135 172 5/8 083 6.90 5.75 10.85 3.04 5.41 4.51
149 8/18 5/8 {030 §.83 7.35 4.50 3.75 4.63

1-8G0-848-1141
www.ryanherco.com

111



COMPRESSION FITTINGS, NATURAL PVDF -~ Ryan Herco Products Catalog Page 1 of 8

E %mﬁ@u)aiﬁ WWJ@M&‘

FLUID FLOW Sﬁﬂ.ﬁé?iﬂ?ﬂ?&

\k@mev Products™ Industriess Customer Servicev About Ryan Hercor Search~

PRODUCT INDEX > TUBING & TUBE FITTINGS > TUBING - TUBING & HOSE FITTINGS >
COMPRESSION FITTINGS (FOR HARD TUBING)} > COMPRESSION FITTINGS, NATURAL PVDF

ECONOMICAL TUBE FITTINGS

FEATURES

e Simple to install: Just cut the tubing end square, insert into the

fitting without disassembling, and tighten ferrule nut for seai~
no flaring is reguired.

+ Molded of unpigmented Kynar (PVDF).

o Qutstanding chemicai resistance.

» With scft tubings like Tygon, 0657 insert should be added.

« High-quality fitlings.

« Leakproof and corrosion-proof.

» Simple to install; Simply cut the tubing square, insert it info the
fitting (without disassembling} and tighten ferruie nut to seal.

+ Requires no flaring.

& + Molded of white Folypropylene.

Imsges st e gtecntats of o APPLICATIONS

configurations may vary. s For use with Teflon PTFE, FEP, and PFA tubing as well as
with other plastic and stainless steel tubings.

+ Highly corrosive fluids.

» Ultra-pure solutions.

o Use with plastic, stainless steel, copper and other types of
tubing.

e Perfect for most weak acids and alkalies up to 225°F.

+« Below 175°F the fittings have good resistance to organic
solvents.

ACCESSORY ITEMS

» Compression fittings, pages 88-96.
e Push-connect fittings, pages $3-97.
SUBSTITUTE ITEMS

« Tubing valves, pages 74-75.
ORDER: COMPRESSION FITTINGS, NATURAL PVDF

MORE INFORMATION:

» Ryan Herco Product Guide
Page (.pdf)

Mfr.
Part Part Price
Number Number Description (USD)
0602.030 | | MALE CONN 1/8"CD X E $2.51 |
18"MT PVDF

0602.031 | | MALE CONN 1/4"0D X | $3.00 |
18"MT PVDF

0602.033 ; i MALE CONN 1/4"0D X | $3.14 i

httn-/fweheat rvanhereo com/nrodnet</030/130/1A0/030M 30160 cofm 2027/72005
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- 0602.035

0602.041

0602.043

0602.051

0602.053

0602.055

0602.056

0602.081

0602.063

0602.065

0602.066

0602.075

0602.078

0602.085

0602.088

0602.098

0602.231

0602.233

0602253

0602.256

06G2.266

0602.531

0602.533

0602.551

0602.553

1/4"MT PVDF

MALE CONN 1/4"0D X
3/8"MT PVDF

MALE CONN 5/16"CD X
1/8"MT PVDF

MALE CONN 5/16"0D X
1/4"MT PVDF

MALE CONN 3/8"CD X
18"MT PVDFE

MALE CONN 3/8"CD X
14" T PVDF

MALE CONN 3/8"0OD X
3/8"MT PVDF

MALE CONN 3/8"0D X
1Z"MT PVDF

MALE CONN 1/2"0B X
18"MT PVDF

MALE CONN 1/2°GD X
14"MT PVDF

MALE CONN 1/2"0D X
3/8"MT PVDF

MALE CONN 1/2"0D X
1/2"MT PVDF

MALE CONN 5/8"0D X
3/8"MT PVDF

MALE CONN 5/8"0CD X
12"MT PVDF

MALE CONN 3/4"CD X
1/2"MT PVDF

MALE CONN 3/4"0D X
3/4"MT PVDF

MALE CONN 7/8"0D X
3/4"MT PVDF

MALE CONN 1/4"0D X
1UE"MT PVDF

MALE CONN 1/4"CD X
14"MT PVDF

MALE CONN 3/8"0OD X
1/4"MT PVDF

MALE CONN 3/8"0D X
1/2"MT PVDF

MALE CONN 1/2"0D X
172" MT PVDF

MALE CONN 1/4"CD X
18"MT PVDF

MALE CONN 1/4"CD X
14"MT PVDF

MALE CONN 3/8"0D X
1/8"MT PVDF

MALE CONN 3/8"0D X

httn-//weheat rvanherco com/nroduct</03/130/160H030130160 ofm

Page 2 of 8

$3.70
$3.31
$3.39
$4.47
$4.60
$4.80
$5.43
$5.01
$6.08
$5.49
$5.85
$6.94
$7.24
$10.21
$10.53
$11.55
$2.87
$3.01
$4.54
$5.38
$6.45
$3.00
$3.14
$4.47

$4.60 [

2012212005
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- 0802.555

0602.556

0602.566

0602.576

0607.031

0607.033

08607.043

(0607.053

0607.055

0607.056

0607.065

0607.066

0e07.G76

0607.253

0607.531

0607.533

0807.5653

0607.566

0612.033

0612.043

0612.044

0612.053

0612.055

0612.085

0812.066

14"MT PVDF

MALE CONN 23/8"0D X
3/8"MT PVDF

MALE CONN 3/8"GD X
12"MT PVDF

MALE CONN 1/2"0D X
12"MT PVDF

MALE CONN 5/8"0D X
1/2"MT PVDF

FEM CONN 1/4"0OD X
1/8"T PVDF

FEM CONN 1/4"0D X
1/4"T PVDF

FEM CONN 5/16"0D X
1/4"T PVDF

FEM CONN 3/8"0D X
1/4"T PVDF

FEM CONN 3/8"0D X
3/8"T PVDF

FEM CONN 3/8"0D X
1/2"T PVDE

FEM CONN 1/2'CD X
3/8"T PVDF

FEM CONN 1/2"0D X
12'T PVDF

FEM CONN 5/8"0D X
1/2"T PVDF

FEM CONN 3/8"0D X
1/4"T PVDF

FEM CONN 1/4"0D X
1/8"T PVDF

FEM CONN 1/4"0D X
1/14"T PVDF

FEM CONN 3/8"0D X
14" PVDF

FEM CONN 1/2"0D X
1/2"T PVDF

UNION CONN 1/4"0D X

1/4"0D PVDF

UNION CONN 5/16"0D
X 1/4"CD PVDF

UNION CONN 5/16"0D
X 5M160D PVDF

UNION CONN 3/8"0D X

1/4"0D PVDFE

UNION CONN 3/8"0D X

3/8"0D PVDF

UNION CONN 1/2"0D X

3/8"0D PVDF

UNION CONN 1/2"0D X

htto://webcat.rvanherco.com/oroducts/030/130/160/030130160.cfm

Page 3 of 8

$4.80
$5.43
$5.85
$7.24
$3.00
$3.25
$3.51
$4.60
$4.65
$5.29
$5.38
$5.72
$6.70
$4.54
$3.00
$3.25
$4.60
$5.72
$4.11
$4.30
$4.92
$5.63
$6.64
$7.90

$8.33

212272005
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" 0612.075

0612.076

0612.677

0612.088

0812.097

0612.099

0612.231

0612.244

0612.255

0612.333

0612.553

0612.565

0612.577

0612.931

0612.932

0617.033

0617.044

0617.055

0617.066

0617.088

0617.233

0617.255

0617.933

0622.031

1200 PVDF

UNION CONN 5/8"0D X
3/8"0D PVDF

UNION CONN 5/8"0D X
1/2"0D PVDF

UNION CONN 5/8"0D X
5/8"0D PVDF

UNION CONN 3/4"0D X
3/4"0D PVDF

UNION CONN 7/8"0D X
5/8"0D PVDF

UNION CONN 7/8"0D X
7/8"0D PVDF

UNION CONN 1/4"0D X
1/8"CD PVDF

UNION CONRN 5/16"0D
X 5180D PVDF

UNION CONN 3/8"0D X
3/8"0D PVDF

UNION CONM 1/4"0D X
1/4"0D PVDF

UNION CONN 3/8"0D X
1/4"0D PVDF

UNION CONN 1/2"00 X
3/8"0D PVDF

UNION CONN 5/8"0D X
5/8"0D PVDF

UNION CONN 1/4"0D X
1/8"0D PVDF

SPCL ASSY
CONSISTING OF 1
EACH:

BKHD CONN 1/4"0D X
1/4"0D PVDF

BKHD CONN 5/18"0D X
5/16"0D PVDF

BKHD CONN 3/8"0D X
3/8"0D PVDF

BKHD CONN 1/2"0D X
1/2"0D PVDF

BKHD CONN 3/4"0D X
3/4"QD PVDF

BKHD CONN 1/4"0D X
1/4"0D PVDF

BKHD CONN 3/8"0D X
3/8"0D PVDF

BKHD CONN 1/4"0CD X
1/4"0D PVDF

MALE BR TEE 1/4"0D X
1/18"MT PVDF

hitn-/fweheat rvanherco com/mradnet</030 1TV TA0/0301301 A0 ofm
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$3.00
$9.55
$10.26
$13.24
$14.22
$15.21
$3.55
$4.65
$6.53
$4.11
$5.63
$7.90
$10.28
$3.55

$5.49

$5.54
$6.05
$8.59
$9.89
$14.92
$5.30
$8.48
$5.30

$4.37
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0622.033 . MALE BR TEE 1/4°0D X
. 1/4"MT PVDF
0622.043 | MALE BR TEE 5/160D
X 1/4"MT PVDF
0622.053 | | MALE BR TEE 3/8"0D X
1/4"MT PVDFE
0622.085 | | MALE BR TEE 3/8'0D X
3/8"MT PVDF
0622.065 | MALE BR TEE 1/2'0D X
3/8"MT PVDF
0622.086 | | MALE BR TEE 1/2'0D X
1/2"MT PVDF
0622.076 | MALE BR TEE 5/8°0D X
| 1/2°MT PVDF
0622.086 |  MALE BR TEE 3/4'0D X
1/2"MT PVDF
0622.088 | | MALE BR TEE 3/4°0D X
| 3/4"MT PVDF
0622.098 | | MALE BR TEE 7/8°0D X
= 3/4"MT PVDF
0622.533 | | MALE BR TEE 1/4'0D X
1/4"MT PVDF
0627.033 |  UNION TEE 1/4°0D
| PVDF
0627.044 | UNION TEE 5/16'0D
% PVDF
0627.055 | | UNION TEE 3/8"0D
| PVDE
0627.066 UNION TEE 1/2°0D
3 ! PVDF :
0627.070 |  UNION TEE 5/3"0D
PVDFE
0627.075 UNION TEE 5/8"0D X
| | 3/8"0D PVDF
0627.088 |  UNION TEE 3/4"0D
PVDF
0627.009  UNION TEE 7/8"0D
PVDE
0627.131 | | UNION TEE 1/8"0D
' PVDF
0627.533 | UNION TEE 1/4'0D
PVDF
0627.566  UNION TEE 1/270D
PVDF
0632.031 MALE RUN TEE 1/4"0D

| | X 1/8MT PVDF

0632.033 | | MALE RUN TEE 1/4"0D
X 1/4MT PVDF

MALE RUN TEE 5/160D

0632.043 | |
X 114MT PVDF

htin/fwebeat. rvanherco com/aroduct</030/130/160/030130160.¢fm

|
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$4.54
$4.98
$7.29
$7.41
$9.15
$9.76
$12.38
$18.93
$19.13
$21.45
34.54
$5.49
$6.14
$9.35
$11.62
$15.10
$14.42
$27.27
$30.25
$4.24
$5.49
$11.62
$4.37
$4.54

$5.01

202272005
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0632083 | MALERUNTEE3/8'0D |  $7.29
: | X 1/4MT PVDF | ‘
0632.055 | | MALERUNTEE3/'0D | $7.43
* X 3/8MT PVDF |
0632.065 | | MALERUNTEE 120D | $9.15 |
- X 3/8MT PVDF
0632.066 | MALERUNTEE 110D | 8.76
X 1/2MT PVDF
0632.076 | | MALERUNTEES/8'0D | $12.38 |
X 1/2MT PVDFE
0632.086 MALE RUN TEE 340D . $18.93
i | X 1/2MT PVDE | |
0632.088 | MALERUN TEE 314'0D | $19.13 |
| X 3/4MT PVDF
0632.008 | MALE RUN TEE 7/8°0D . $21.45

* U X 3/4MT PVDF | E

0632.553 | MALERUNTEES/'0D | $7.29 |

| X 1/4MT PVDF
0632.565 . MALE RUN TEE 120D |  $8.15 |

i | X 3/8MT PVDF | |
0634.001 FERR NUT 1/8" OD 31.48

| | PVDF K-0-2 | |
0634.003 FERR NUT 1/4” OD $1.82

| | PVDF K-0-4 | |
0634.503 STEEL GRIPPERNUT | $2.04

! L 414" 1K-5G4 | |
0634.603 | | BKHD NUT 1/4"K-0-48 | $2.04 |
0637.031 MALE EL 1/4"0D X 33.17

1 | 418"MT PVDF | |
0637.033 MALE EL 1/4"0D X $3.25

| | 4747 PVDF ’ |
0637.035 MALE EL 1/4"0D X $4.85

| | 3/8"MT PVDF | |
0637.041 MALE EL 5/16"0D X $3.45

| | 1/8"MT PVDF | |
0637.043 MALE EL 5/16"0D X $3.67

| | 11a"MT PVDF | |
0637.053 MALE EL 3/8"0D X $4.71

! | 474"MT PVDF | |
0637.055 MALE EL 3/8"0D X $4.80

! | 3/8"MT PVDF | |
0637.063 MALE EL 1/2"0D X $5.52

| | 1/4"MT PVDF | |
0637.065 MALE EL 1/2'0D X 35.60

| | 3/8"MT PVDF | |
0637.066 | MALE EL 1/2'0D X $6.20

| | 172mT PVDF | |
0637.075 MALE EL 5/8"0D X 57.19

| ' 3/8"MT PVDF | |
0637.076 | MALEELS'ODX | §718

httn-fweheat rvanherco enm/oradnet</030/130/160/0301 30 A0 oftn /2212005



COMPRESSION FITTINGS, NATURAL PVDF - Ryan FHerco Products Catalog Page 7 of 8

1/2"MT PVDF
£ 0837.130 MALE EL 1/8"0D X $2.86
| | 1/8"MT PVDF | |
0637.231 |, | MALEEL14'ODX | $3.05
‘f 1/8"MT PVDF
0637.233 | MALEEL14'ODX | 8342
| 1/4"MT PVDF i
0637.266 | MALEEL 1/2'0D X 36.15 |
| 1/2"MT PVDF !
0637.531 | | MALEEL14'0DX | 837
1/8"MT PVDF
0637533 | MALEEL14'ODX | 8325
! 1/4"MT PVDF
0637.553 | MALE EL 3/8"0D X $4.71
| | 4741 PVDF f 1
0637.555 | MALEEL3E'ODX | $480
| 3/8"MT PVDF
0642.033 |, | UNION EL 140D ;o satt
| PVDF
0642.044 | | UNIONELS16'0D | 8451
| PVDF
0642.055  UNION EL 3/8"0D | 8084
| PVDF
0642.066 . UNION EL 1/2°0D | 9855
| | PVDF
0642.070 | UNION EL 5/8°0D 1032
| PVDF
0842.009 | UNION EL 7/8"0D | $1880
PVDF
0642533 . UNIONEL14'0D | 8411
| PVDF
0642555 | | UNION EL 3/8"0D | %684
PVDF
0842.566 | | UNIONEL 1/2'0D | 9855
PVDF
0847.031 | FEMELU#ODX1B'T | $330
PVDF
0647.033 | | FEMEL14'0DX 14T | 8348
PVDF
0647.043 FEM EL 5/16"0D X $3.81
| | 14T PVDF E '
0847.083 | | FEMEL/B'ODX 14T | 3488
PVDF
0847.055 | | FEMEL38'ODX 38T | $501 |
PVDF
0647.065 | FEMEL12'ODX38'T | 3620 |
| PVDF
0647.066 | | FEMEL12'0DX 12T | 8657 |
PVDF
0647.076 | FEMELS/S'ODX1/2'T | $7.55

httn-/fwebheat rvanherco com/foradinet</Q30/130/160/0301301A0 ofm 202202005
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PVOF
1 0647.531 FEMEL 1/4"0D X 1/8'T ,  $3.30
| | PvDF E |
0847.553 | | FEMEL3/8ODX 14T | 8488
PVDF
0647.555 FEMEL 3/8"0OD X 3/8'T |,  $5.01
| | pvDF | !
0852.003 | | GRPR NUT 1/4°0D | s204
PVDF K-PG-4
0652.004 | | GRPRNUTE/1§'OD | 5228 |
PVDF K-PG-5
052,005 | | GRPRNUT 3/8"0D | saT4
PVDF K-PG-6
0852.006 |, GRPR NUT 1/2"0D $4.50
| | PVDF K-PG-8 | |
0652.007  GRPR NUT 5/8"0D . 3606
PVDF K-PG-10
0652.008 | GRPR NUT 3/4°0D $8.50 |
| PVDF K-PG-12 | |
0852.009 | GRPR NUT 7/8"0D | se76
PVDF K-PG-14
0652501 | BLDGRPRNUT1/8'0D | 5172 |
| PVDF
0652.503 | BLDGRPR NUT 140D, $2.02
= PVDF |
0652.505 | BLOGRPRNUT3/8°0D | $3.88
| PVDF
0852.506 | , BLDGRPRNUT 120D | 8462 |
PVDF
0657.003 | | INS 1/4°0D PVDF | $0.32
0657.004 | | INS 5/16"0D PVDF | $0.34 |
0657.005 | | INS 3/8"0D PVDF | $0.38 |
0857.006 | | INS 1/2"0D PVDF | $0.50 |

iist prices effective February 22, 2005 and subject to change. Contact Ryan Herco at 1-
800-848-1141 for additional price information and minimum order quantities.

Careers | Site Map | Contact | Legal

1-800-848-1141

Locations Nationwide: Service & Distribution Centers in Tempe AZ. Anaheim CA (serving Orange County), Burbank CA {serving Los Angeles
County), Sacramento CA, San Diego CA, San Jose CA {also serving the San Francisce Bay Area), Colorado Springs CO, Orlando FL, Medley FL
(serving Miami), Naperville iL (serving Chicago/ Chicagoland and the Midwest states}, South Plainfield NJ (serving New Jersey and New York},
Albuguergque NM, Charlotte NC, Cleveland OH, Wilsonville OR (serving the Porlland areg). West Norriton PA (serving the Philadelphia area),
Austin TX. Grand Prairie TX (serving the Dallas and Fort Werth areas), Houston TX, West Jordan UT (serving the Salf Lake area), Richmond VA
{serving the District of Columbia areaj, and Kent WA (serving ihe Sealile area).

Copyright © 2004 Ryan Herco Products Corporation. All rights reserved.

httn-/Aweheat rvanherco com/oroduct</030/130/160/0301 30160 ofm 2/273/2008



TUBING SPRING CHECK VALVE - Ryan Herco Products Catalog Page 1 of 1

\1=i\s:n~mav Products~ Industriesv Customer Servicev About Ryan Hercor Search~

PRODUCT INDEX > TUBING & TUBE FITTINGS > TUBING - TUBING VALVES > MANUAL TUBING
VALVES > TUBING SPRING CHECK VALVE

FEATURES
e Viton C-ring.
+ Stainless Ball & Spring.
+ Max. Operating Temp.
» 220 PSI @ 180°F.
e Cracking Pressure 1-2.5 PSI.
» Zero Leakage.
o Male Pipe NPTF Style.

ORDER: TUBING SPRING CHECK VALVE

g 0
product family. Materials, sizes, and

configurations may vary. Mfr.

Part Part Price

MORE INFORMATION: Number Number Description {UsD)
5162.001 | | PVDFCKVLV1/8"T | $8.73 |
» Ryan Herco Product Guide 5162.002 | | PVDFCKVLV14"T | $8.29 |
Page {pdf) 5162.003 | | PVDFCKVLV3/8'T | $9.90 |
5162.005 | [ PVYDF CKVLV 12" T | $11.17 |

5162.902 PVDF/TFE CK VLV $10.29
| et | |

5162.905 PVDF/TFE CK VLV $12.147
| V) | !

List prices effective February 22, 2005 and subject to change. Centact Ryan Herco at 1-
800-848-1141 for additional price information and minimum order guantities.

Careers | Site Map | Contact | Legal

1-800-848-1141

Locations Nationwide: Service & Disfribution Centers in Tempe AZ, Anaheim CA (serving Crange County), Burbank CA (serving Los Angeles
County), Sacramento CA, San Diego CA, San Jose CA (alsc serving the San Francisco Bay Area), Colorado Springs CC, Orlande FL, Medley FL
{serving Miami), Naperviile il. (serving Chicago/ Chicagoland and the Midwest states), South Plainfield MNJ (serving New Jersey and New York),
Albuquergue NM, Charlotte NC, Cleveland OH. Wilsonvilie OR {serving the Portland area), West Norriton PA (serving the Philadelphia area),
Austin TX, Grand Prairie TX {serving the Dallas and Fort Worth areas), Houston TX, West Jordan UT {serving the Salt Lake area), Richmond VA
{serving the Distiict of Columbia arga}, and Kent WA (serving the Seattle area).

Copyright &€ 2004 Ryan Herco Products Corporation. All rights reserved.

http:/fwebcat.ryanherco.com/products/O70/110/150/070110150.¢cfm 2712272005
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fHome BAbout Us BiNews BIEvents BIContact Us BIReferences BSales & Service BSearch

@ Oakland Valve & Fitting Co. 925-676-4100 info@0Qak

. N + Fittings - Valves = Manifolds “ He
Register Now - Quick Connects © Sample Cylinders > Filters W
Register to view pricing, request
quotes and order onfine! Products
. Gauges/Regulators * TJubing  Lubricants/Sealants = A
Log-In:
Access the Qakland Valve &
Fitting Co. e Bid Product Information
Username: e © Parti#: S58-8-T-10K
Price: Login to see pricing
Password: Description: Stainless Tee, 1/2 in. ENPT (10
000 psi)
Forgot your password?
Shopping Cart
T Quote Request
Express Lane:
Enter 8ill of Materials
m Upload Cart Click the links below to view detailed product information {opens a new w

Product Specifications

Body Material: Stainless Steel

Enter Part Number Connection 1 Size: 1/2"

: - : Connection 1 Type: FEMALE NPT TAPER THREAD
Connection 2 Size: 1/2"

Connection 2 Type: FEMALE NPT TAPER THREAD
Connection 3 Size: 1/2"

Feature Connection 3 Type: FEMALE NPT TAPER

: - eClass: 37020556

LUNSPSC Code: 40141729

Catalog Information (POF)

Pipe Fittings - Complete Catalog

Related Documents (PDF)

‘ Swage]ok Specification SC-10 - Standard Cleaning and Packagmg
. Thread and End Connection ldentification Guide

Complete List of Al Swagelok MSDS Referenced by Catalogs

« © 2005 Swagelok Company « Privacy Policy » Terms and Conditions
Swagelok.com is a service mark of Swagelok Company.

httn:/f'www.swagelok.com/PRODUCTDETAILS asp?PartNumber=SS%2D8%2DT%2D 10K 2/22/2005



Swagelok

Register Mow

Register {0 view pricing, request

quotes and order online!

Log-In:
Access theaka Valve &
Fitting Co. TedHiaies

Username:

Password:

Forgot your password?
Shepping Cart
TN Quote Request

Express Lanea:
Enter Bl of Materials

T Uptoad Cart

Enter Part Number

Page 1 of 3

BHome BAbout Us BINews EEvents BlContact Us BReferences BSales & Service MSearch

{ Oakland Valve & Fitting Co. 925-676-4100 info@0ak

= Fittings & Valves  Manifolds o H
> Quick Connects = Sample Cylinders Filters W
Products
=~ (Gauges/Regulators 2 Tubing = Lubricants/Sealants A
Product information
&  : Part#: 88-8-p
Price: Login to see pricing
Description: Stainless Pipe Plug, 1/2 in.
MNPT

Click the links below to view detailed product information {opens a new w

hitn-/rerww swacelok com/PRODICTDETATL.S asn?PartNumber=889472 DRGNP

Product Specifications

Body Material: Stainfess Siee!

Connection 1 Size: 1/2"

Connection 1 Type: MALE NPT TAPER THREAD
eClass: 37020572

Fitting Type: Pipe Plug

UNSPSC Code: 40141706

Catalog information (PDF)

Pipe Fiitings - Complete Catalog

Related Documents (PDF)

@ Swagelok Specification SC-10 - Standard Cleaning and Packag'ing

Thread and End Connection Identification Guide
Complete List of All Swagelok MSDS Referenced by Catalogs

- ® 2005 Swageiok Company - Privacy Policy - Terms and Conditions
Swagelok.com is a service mark of Swagelok Company.

272212005



Swagelok

Register Mow

Register to view pricing, request
quotes and order online!

Log-in:
Access the Oakland Valve &
Eitting Co. XAsheiie]

Username:

Password;

Forgot your passwérd?
Shopping Cart
Wit Quote Request

Express Lane:
Enter Siil of Materials

% Upload Cart

Enter Part Number

Page 1 of 3

BHome BAbout Us BNews HBEvents BContact Us BIReferences BISales & Service HMSearch

@ Oakland Valve & Fitting Co. 925-676-4100 info@0ak

© Fittings - Valves = Manifolds = He
* Quick Connects : Sample Cylinders = Filters W
Products
- Gauges/Reguiators » Tubing = Lubricants/Sealants A
Product information
& © Part#: SS-810-71-8
Price: Login to see pricing

Description: Stainless Bulkhead Female
Connector, 1/2 in. OD - 1/2in.
FNPT

Click to Enlarge

Cliek the links below to view detailed product information {(opens a new w

Product Specifications

Body Material: Stainless Steel

Connection 1 Size: 1/2"

Connection 1 Type: TUBE FITTING

Connection 2 Size; 1/2"

Connection 2 Type: FEMALE NPT TAPER THREAD
eClass; 37020719

UNSPSC Code: 40141720

Catalog Information (PDF)
Gageable Tube Fittings and Adapter Fittings 1/16" - 2", 2mm - 38mm - Complete Catale

Related Documents (PDF)

Special Alloy Fidid System Components

.@ Swagelok Specification $C-10 - Standard Cleaning and Packaging
Swagelok Specification SC-11 - Special Cleaning and Packaging

EThread and End Connection Identification Guide

'@ Tubing Pata

Complete List of All Swagelok MSDS Referenced by Catalogs

« © 2005 Swageiok Company * Privacy Policy « Terms and Conditions
Swagelok.com is a service mark of Swagelok Company.

htto:/fwww . swagelok.com/PROTICTDETAT S asn?PartNumber=88%2DR10%2D7T1%72... 2/22/2005
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Dave Vossler

From: Stephen McAdams [smcadams@aptwater.com)
Sent:  Tuesday, February 01, 2005 5:35 PM

To: Mike Goh

Cc: Douglas Gustafson; jbrackin@tao-tech.com
Subject: O-rings

Mike:

Dash size 111 is a standard size that Victor should be familiar with, 3/32" diameter x 7/16"iD x 5/8"0D. See
attached chart.

Stephen McAdams

VP Manufacturing & Engineering
Applied Process Technology, Inc.
3333 Vincent Road, Suite 222
Pieasant Hill, CA 94523

Phone: 925-977-1811 ext. 303
Fax: 925-977-1818

E-mail: smcadams@aptwater.com

From: Mike Goh [mailto:mgoh@stratusinc.net]
Sent: Tuesday, February 01, 2005 4:09 PM
To: Stephen McAdams

Subject: RE: Check Valves

i called Victor, the engineer with Pacific Rubber and Seal. He needs to know the thickness of the Kalrez O-ring.
Do you have that info?

My teflon tubings for ozone will be 3/8" O.D. and 5/16" 1.D. Ryan Herco part no. 0319-091
My polyethylene tubing for hydrogen peroxide wili be 1/4" O.D and 0.17" 1.D.; Ryan Herco part no. 0535-616

Thanks,
Mike Goh

Incoming mail is certified Virus Free.
Checked by AVG anti-virus system (http://'www.grisoft.com}.
Version: 6.0.830 / Virus Database: 565 - Release Date: 1/6/2005

2/16/2005



O-Ring Sizing Chart

S O-rings provide a reliable seal in static (axial and radial squeezed) and dynamic (reciprocating, oscillating, and rotary}
Too applications. They're used for sealing cylinders, valves, faucets, flanges, compressors, engines, and boss tube fittings.
D _L |
LR
4
AS568A Fractional Actual Size, ASH68A Fractional Actual Size, ASE6BA Fractional Actual Size,
Dash No, | Size, 1ID=x0OD IDx 0D Dash No. [ Size, IDx0OD 1Dx 0D Dash No.| Size, IDxQD IDx QD
Width: ¥:2" Fractional (0.040" Actual} Width: 46" Fractional [Cont) Width: 16" Fractional {Cont.)
oot Vi 3ar” 0.029" = 0,109" 027 15he" % 1he" 13017« 1.441" 054 B6Ye" x 635" £.239"% 6.379"
oz Sfea"x You" 0.042"=0.142" 028 13" 102" 1.364"% 1.504" 055 B4 % B 6.489"x 6.629"
Width: " Fractional (0.070" Actual) 029 142" = 150" 1.489"« 1.829" Width: 32" Fractional {0.103" Actual)

003 Yig'x  3ae" 0.058"x 0.178" 030 157 % 130" 1.614"x1.754" 102 et Wa" 0.049"x 0.255"
004 Sfea" x 1es" C.070" % 0.210" 031 130" % 17/a" 1,739 1.879" 103 33" x %" 0.081"x 0.287"
005 Toa"x 15a” 0.101"x 0.241" 032 17" = 2" 1.864"x 2.004" 104 Yo'x She" 0.112"x0.318"
006 Yo' s 0.174"x 0.254" 033 2% 218" 1.989"x 2,129 105 Sfax'x MY (.143"x 0.349"
007 She"x 92" 0.7145"% 0.285" 034 276" % 24" 2.114" = 2.254" 106 3he"x Me” 0.174"=x0.380"
008 3he"x She" 0.176"x0.316" 035 2% 236" 2.239"x 2,379 107 a2 x 3 0.206"x 0.412"
009 "k 12" 0.208"x0.348" 036 23" x 210" 2.364"« 2.504" 108 Ya"x The” 0.237"<0.443"
010 W= " 0.239"x0.379" 037 212" % 257" 2.489"x 2,629" 109 She"x 2" 0.299"x0,505"
011 51" % The" 0.301"x 0.441" 038 56" w 2Y" 2.614"x2.754" 110 "% Shs" 0.362"x 0.568"
2 = " 0.364" < 0.504" 039 234" x 27" 2.739"x 2.879" 111 "% 5" 0.424"% 0.6307
013 The"x Shs” 0.426" %« 0.566" 040 25" % 3" 2.864"x 3.004" 112 " My 0.487"x 0.693"
014 Vo'x S 0.489"x(.629" 041 3u 3" 2.989"x 3.129" 113 Sie"x 3" 0.549"= 0. 755"
015 Yig"x  1he" 0.551"x0.691" 042 3w 38" 3.239"x3.379" 114 Sk x V3hg" 0.672"x0.818"
016 Shx 3fe" 0.614"x 0.754" 043 3" = 35" 3.489"x 3.629" 115 Thex " 0.674"x0.880"
017 Mhs"x  13hg" 0.676"«0.818" 044 334" x 375" 3.739"x 3.879" 116 "k 15he" 0.737"% 0.943"
018 W' w Ue" 0.739" < 0.878" 045 4" 41" 3.989"x 4.128" 117 e 1" 0.799"x 1.005"
019 Bhe'x 576" 0.801"=0.941" 048 434" x 435" 4.239"x 4.379" 118 " x 13he" 0.862"x1.068"
020 "= 1" 0.864" = 1.0047 047 4102 x 45fg" 4.489"x 4.629" 119 5he"x 118" 0.924"x1.130"
021 15067 x 1the” 0.926"% 1.066" 048 A" 47" 4,739"x 4.879" 120 1" 13he” 0.987"x ?:193”
022 e 1" 0.989"x1.129" 045 5"x 5" 4,989"x5,129" 121 T x 11" 1.049"x 1.255"
023 The" x 13he” 1.051"%1.191" Q50 514" x 536" 5.239"x5.37¢9" 122 18" % 156" 1.112"x 1.318"
024 Y T 1.114x1.254" 051 592" x §5a 5.489"x 5.629" 123 136" x 13" 1.174"% 1.380"
025 136" x 156" 1.176" % 1.316" 052 534" % 57s" 5.739"%5.879" 124 Y% 17" 1.237"x1.443"
026 1Y x 13" 1.239"%1.379" 053 6"x 61" 5.989"<6.129" 125 15hs"x 112" 1.296"x 1,505"
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O-Ring Sizing Chart (Cont.)

ASEE3A Fractional Actuat Size, AS568A Fractionai Actual Size, AS58BA Fractional Actual Size,
Dash MNo. | Size, ID=OD iDx 0D Dash No. | Size, IDxQD IDx0D Dash No, Size, 1IDx0D D= QD
Width: 32" Fractional {Cont.} Width: 332" Fractional {Cont.) Width: " Fractional (Cont)
126 13" % 186" 1.362"x1.568" 156 44" % 47he" 4.237"x 4.44Y" 207 Yig"x " 0.546"x0.824"
127 176" % 158" 1.424"x1.630" 157 414" x 475" 4.487"x 4.683" 208 S"x e’ 0.609"> 0.887"
128 112" 116" 1.487"% 1.693" 158 43" x 415" 4.737"x4.943" 209 Vhe'x  15he" 0.671"%0.949"
128 187" x 32" 1.549"% 1.755" 159 5" % 516" 4.987"x5,193" 210 3 x 1" 0.734"x1.012"
130 185" % 1135" 1.612"x1.818" 160 54" % 576" 5.237"x5.443" n " Tthe” 0.796"x 1.074"
13 "% 17" 1.674"x 1.880" 161 512" x 57%hs" 5.487"x 4.443" 212 'k 1Y 0.859"x 1.137"
132 1304 % 115he" 1.734"%1.834" 162 5344 % 51%he" 5.737"x5.943" 213 Bhe'x 130" 0.921"x1.199"
133 T e 2" 1.799"% 2.005" 163 6" x 63he” 5.987"x6.193" 214 1% 1" 0.984"x1.262"
134 1" x 2%he" 1.862"x 2.068" 164 6" x §7h6" 6.237"x5.443" 215 1" x  15he" 1.046"x1.324"
135 115h6" % 214" 1.925"x2.131" 165 672" x 67he" 6.487"x 6.693" 216 1" % 134" 1.109"x1.387"
136 2"x 23he" 1.987x 2.193" 166 684" x 615" 6.737"%5.943" 217 136" % 17he" 1.1717x 1.449"
137 2%he"x 28" 2.050"x 2.258" 167 T 3he” 6.987"x7.193" 218 T 142" 1.234"x1.512"
138 218" x 25h6" 2.112"%2.318" 168 T % T1he" 7.237"%7.443" 219 156" 196" 1.286"x 1.574"
139 2%he" x 23" 2.175"x 2.381" 169 TH 7" 7.487"x7.693" 220 1% 150" 1.359"x1.637"
140 24" % 27he" 2.237"%2.443" 170 T3 1 5hs” T7.937"%7.943" 221 17he"x 11" 1.4271"% 1.699"
1M 258" % 25" 2,300"x 2.508" 17 8% 83he" 7.987"%8.,193" 222 T 1 1.484"x 1.762"
142 235" x 2%hs" 2.362" % 2.568" 172 84" x B1f1e" B.237"x8.443" 223 18" 17" 1.609%x 1.887°
143 27he" % 250" 2.425"x2.631" 173 BY2"x 81fs6" 8.487"x 8.693" 224 13 x 27 1.734"x2.012"
144 D x 211" 2.487"x 2.693" 174 B34 x B13/6" 8.737"x8.94%" 225 1= 21" 1.859"% 2,137
145 296" % 234" 2.550"% 2.756" 175 9% 935" 8.987"x9.183" 226 2" 2" 1.984"x2.262"
146 258" x 236" 2.612"x2.818" 176 91" x Q7he” 9.237"x9.443" 227 2Va"x 23" 2.109"x 2,387
147 216" % 27fe" 2.675"x2.881" 77 97" x 91 116" 9.487"x9.693" 228 2 2" 2.234"x 2.5127
148 23057 x 215he" 2.737"x2.943" 178 934" % 915" 9.737"x9.943" 229 23" 255" 2.359"= 2.637"
149 21376" % 3" 2.800"% 3.006" Width: %" Fractional (0.139" Actual} 230 2 B 2.484"x2.762"
150 27" % 316" 2.862"x 3.068" 20t 3fie"x Thse” 0.171"x0.449" 231 256"x 27" 2.609"x 2,887
151 3"x 36" 2.987"%3.193" 202 V' x 0.234"x0.512" 232 2" 3 2.734"%3.012"
152 3a"x 376" 3.237"x3.44Y 203 5he"s She” 0.296"x0.574" 233 27" x 3" 2.859"% 3.137"
153 32" x 313he” 3.487"x 3.693" 204 ' S 0.359"x0.637" 234 3% 3 2.984"%3.262"
154 3% % 3¥5hg" 3.737"x3.843" 205 The"x e 0.421"x 0.699" 235 3" 3" 3.109"x 3.387"
155 4% 436" 3.987"x 4.193" 206 Wol'w 3 0.484"x0.762" 236 3% 3" 3.234"x3.512"
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O-Ring Sizing Chart (Cont.)

ASS68A Fractional Actual Size, AS568A Fractional Actual Size, ASSEBA Fractional Actual Size,
Dash No. Size, IDxOD iDx0D Dash No. Size, IDxOD ID=0D Dash No. Size, IDx0OD IDx QD
Width: %" Fractional (Cont.) Width: " Fractiona! {Cont.) Width: 316" Fractionat {Cont.)
237 3= 35 3.359"x3.637" 267 BW"x BYY" 8.234"x8.512" 320 THe"x 12" 1.100"x 1.520”
238 3V"x 337 3.484"x 3.762" 268 82 x B3 8.484"x B.762" 321 13he"x  1%he" 1.162"x 1,582"
239 3 37 3.609"x3.887" 269 B3"x 9" 8.734"x98.012" 322 TW"x 150" 1.2257x 1.645"
240 "% 4" 3.734"x4.012" 270 9% 9" B.984"x 9.262" 323 15he"x 16" 1.287"x 1.707"
241 3w 4" 3.859"x4.137" 271 Jis"x 9" 9.234"x9.512" 324 % T3 1.350"x 1.770"
242 4" f" 3.934"x 4.262" 272 91" x 934" 9.484"x9.762" az5 TR 10" 1.475"%1.895"
243 A" x 431" 4.109"= 4.387" 273 9% 10" 9.734"x10.0%2" 326 150" 2" 1.600"x 2.020"
244 Nx 43" 4.234"x 4.512" 274 10" 10" 9.984"x10.262" 327 B 2" 1.725"= 2.145"
245 43" % 45" 4.359"x4.637" 275 102" x 103" 10.484"x 10.762" 328 1" 2" 1.850"x 2.270"
246 4" % 45" 4.484"x4.762" 216 11" x 11" 10.984"x11.262" 329 2% 2" 1.975"x 2.395"
247 4508 % 47" 4.609"x 4.887" 277 TR "< T34 11.484"x11.762" 330 2% 23h" 2.100"% 2.52¢"
248 437x 57 4,734"x5.012" 278 12" 12" 11.984"x 12.262" n 24" 258" 2.225"% 2.645"
249 LU 4.859"x5.137" 279 T3 x 13" 12.984"x 13.262" 332 23g"x 2 2.350"x2.770"
250 B'x 5 4.984"x 5.262" 280 T4 144" 13.984"x14.262" 333 2¥"x 2" 2.475"x 2.895"
251 5" % 53fg" 5.109"x 5.387" 281 15" % 15" 14.984"x 15.262" 334 25/g"x 3" 2.600"x 3.020"
252 5% 517 5.234"x5.512" 282 18" x 16" 15.855"x16.233" 335 23" % 3Ya" 2.725"x 3.145"
253 53s"% 5" 5.359"x.5.637" 283 17 17" 16.955"« 17.233" 336 27a"x 3" 2.850"%3.270"
254 5" 53" 5.484"x 5.762" 284 18"x 184" 17.955"%18.233" 337 I'x 3 2.975"x3.395"
255 554"x 5" 5.609"x 5.887" Width: 6" Fractional (0.210" Actual) 338 "= IV 3.100"x 3.520"
256 53" §" 5.734"«6.012" 308 The'"x  13hg" 0.412"%0.832" 339 Ik 35" 3.225"x 3.645"
257 S"x 68" 5.859"x 6,137 310 " " 0.475"%3,885" 340 33"x I 3.350"x 3. 770"
258 8"x A" 5.984"x 6.262" 311 She'"x  15he” 0.537"x0.957" 341 3" 3" 3.475"x 3.895"
259 6" % §2" 6.234"x6.512" 312 5% 17 0.600"% 1.020" 342 35h"x 4" 3.600"» 4.020"
260 672" B 6,484"x6.,762" 313 Mhe'x 1Vhe” 0.662"x 1.082" 343 33" 4" 3.725"x4.145"
261 63 77 6.734"=7.012" 314 W 1" 0.125"x 1.145" 344 3" AV 3,850"x 4.270"
262 Trx TV 6.984"x7,262" k& Bhe's 13he" 0.787"x1.207" 345 4"x 43" 3.975"x4.395"
263 w2 7.234"x7.512" 316 ek 1" 0.850"x1.270" 346 A% 43" 4.1007x 4.520”
264 TR"x T3 7.484"x7.762" 317 6" x 15he” 0.912"<1.332" 347 4a"x 45" 4.225"x 4.645"
285 T B T7.734"x8.012" 318 IR ES 0.975"% 1.395" 348 43" % A%" 4.350"x 4. 770"
266 8"x BW" 7.984"x 8.262" 319 e % 1%he" 1.037"x 1.457" 349 "% 4" 4.475"x 4.895"
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O-Ring Sizing Chart (Cont.)

ASSB8A Fractional Actual Size, ASS68A Fractional Actual Size, AS568A Fractional Actual Size,
Dash No. [ Size, ID=QD D= 0D Dash No. | Size, IDx0D IDx 0D Dash No. [ Size, IDxQD IDx 0D
Width: %:¢" Fractional (Cont.) Width: 3" Fractional (Cont.} Width: 4" Fractional {Cont.)
350 45" % 5" 4.600"x 5.620" 380 TR % 118" 11.475"%11.895" 417 3"x 4" 3.475"x4.025"
351 43" 5Ye" 4.725"x 5.145" 381 12%x 123" 11.975"x 12.395” 418 38" % A" 3.600"x 4.150"
352 4" x BYg" 4,850"x5.270" 382 13"x 13%" 12.975"%13.395" 419 Ik A" 3.725"x 4.275"
353 5% 5%" 4.975"x5.395" 383 14" % 143" 13.9475"x 14.395" 420 3% 43" 3.850"x 4.400"
354 5'%7x 51 5.100"x 5.520" 384 15%% 153" 14.975"% 15.395" 421 L 3.975"x 4.525"
355 5Y"'x 5%" 5.225"x 5.645" 385 16"% 16%" 15.955"% 16.375" 422 435" % 457" 4,100"x 4,650
356 BY%"x 53" 5,350% 5.770" 386 17% 17%" 16.955"x 17.375" 423 A" x 43" 4,225"x 4.775"
357 512"x 51" 5.475"%5.895" 387 18"x 183" 17.955"x 18.375" 424 A" % 4" 4.35("x 4.900”
358 55&"x & 5.600"x6.020" 388 19"x 19%" 18.955"x 19.375" 425 43"x 5" 4.475"x 5.025"
359 5%x 6" 5.725"x 6.145" 389 20" % 20%" 19.955"x 20.375" 426 A5fs"x 5" 4.600"% 5.150"
360 576" BY4" 5.850"x6.270" 390 27" 2%%" 20.955"x 21,375 427 A% 5V 4.725"x 5.271%"
361 6"x 6% | 5.975"x6.395" 391 22"x 223" 21.956"x 22.376" 428 470" x 53" 4.850"x 5.400"
382 BYs"x 654" 6.225"x 6.645" 392 23"x 233" 22.940"% 23.360" 429 57x 5%" 4.975" % §.525"
363 61%2'x 67" 6.475"x6.895" 393 24" % 248%" 23.940"x 24.360" 430 5Ya"x 554" 5.100"x 5.650"
364 B63%"x 7" 6.725"x7,145" 394 25"% 25%" 24.940"x25.360" 431 51" x 53" 5.225"x 5.775"
365 Tx 7" 6.975"x7.395" 395 26"%26%" 25.940"x 26.360" 432 53a"x 57" 5.350"% 5.900"
366 T T 7.225"« 7.645" Width: %" Fractional (0.275" Actual) 433 5% §" 5.475"% 6.025"
367 7% T 7.475"x7.895" 404 "% 23" 1.850"x 2.400" 434 558" % 6Ys" 5.600"x%6.150"
368 T BYe" 7.725"x 8. 145" 405 2" 2% 1.979"x 2.525" 435 5% x 6" 5.725"x6.275"
369 B"'x B¥" 7.975"x 8.395" 406 2e"x 25" 2.100"x 2.650" 436 57" % BYs" 5.850"x 6.400"
310 8% 855" 8.225"x 8.645" 407 D% 2" 2.225"x2.775" 437 6"x 6% 5.975"x 6.525"
N BY"x B B.475"% 8.895" 408 23" 21fg" 2.350"x 2.800" 438 64 % B3" 6.225"x6.775"
372 8% x 9" 8.725"%9.145" 409 2%"% 3 2.475%% 3.025" 439 6" x T 6.475"%7.025"
373 9"x 93" 8.975"x9.395" 410 258" % 38" 2.600"x3.150" 440 63" x 7Y 6.725"x7.275"
374 9Va"x 95k 9.225"x 9.645" 411 2% % 3" 2.725"%3.275" 441 T T £.975"x 7.525"
375 94a"x Q%" 4,475"%9.885" 412 27" x 3" 2.850"= 3.400" 442 TV % T 7.225"x7.717%"
376 94" % 10Ye" 9.725"x10.145" 413 3" 3% 2.975"% 3.525" 443 TR 8" 7.475"x 8.025"
377 10"x 10%" 9.975"%10.395" 414 3a"x 33" 3.100"x 3.650" 444 T3"x BYs" 7.725"x8.275"
378 101" % 10%a" 10.475" % 10.895" 415 3W%"x 3" 3.225"x3.775" 445 8% BV 7.975"% 8.525"
379 T1"x 119" 10.975"x 11,395" 416 3" 3" 3,350"%3.900" 446 Bi2"x 9" 8.475"x9.025"
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O-Ring Sizing Chart (Cont.)

ASS568A Fractional Actual Size, ASEGEA Tube Size OD, i Actual Inch Size,
Dash No. | Size, 1Dx0OD IDxOD Dash No. Inches [»F¥ela]
Width: 4" Fractional {Cont) For Boss Tube Fittings
447 §x 81" B.975"%9.525" 0.056" Wide
448 91"=x 10" 9.475"%10.025" 301 3fa2" 0.185"x 0.297"
449 107% 10" 9.975"x10.525" 0.064" Wide
430 107" = 11" 10.475"x11.025" 902 " 0.239"«0.367"
451 11 % 114" 10.975"x 11.525" 903 3" 0.301"x 0.429"
452 1 x 12" 11,4757 12.025" 0.072" Wide
453 12"% 12" 11.975"x12.525" 904 e 0.351"x 0.495"
454 12¥"% 13" 12.475"x13.025" 905 She” 0.414"< 0.558"
455 13"x 131" 12.975"x 13.525" 0.078" Wide
456 13%2"x14" 13.475"x 14.025" 906 3fg" 0.468"x 0.624"
457 14"% 140" 13.975"x 14.525" 0.082" Wide
458 14¥2"x 15" . 14.475"x15.0257 907 e 0.530"x 0.694"
459 15" 151" 14.975"%15.525" 0.087" Wide
460 151" x 16" 15.475"x 16.025" 908 ! 0.644"x0.818"
461 6% 161" 15.955"« 16.505" 0.097" Wide
462 164" 17" 16.455"x 17.005" a09 She" 0.706"= 0.900"
463 1T 16.955"x 17.505" 910 /" 0.755"x0.949"
464 11" = 18" 17.455" x 18.005" 0.116” Wide
465 18"x 18" 17.855"x 18.505" 911 s 0.863"x 1.095"
466 18"x 19" 18,455"% 19.005" 912 3 0,924"x1.156"
467 19"x 193" 18.955" % 19.505" 913 g 0.986"x 1.218"
468 19%:"% 26" 19.455" % 20.005" 914 " 1.047"x 1.279"
469 20" % 202" 19.955" % 20.505" 916 L 1.171"%1.403"
470 21" % 211" 20.955"x 21.505" 918 1" 1.355"=x1.587"
471 22 x 22" 21.955"x 22,5057 0.118" Wide
472 23"% 23" 22.940"« 23,4907 920 1" 1.475"=1.711"
473 24" x 24" 23.940"x 24,490 924 1" 1.720"x 1.956"
474 25" 25" 24.940"x 25.490" 928 130 2.090"% 2.326"
475 26"x 267" 25,940"x 26.490" 932 27 2.337"x2.573"
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GRAENGER‘ lRepair Parts Services Resources Company info ContactUs Find A Brar

8% 1 £'] ror nrs onea G 4ES T UONE!

Search "y £

Catalog No. 396 (PDF) Keyword(s)

LOG IN

ltem Details

Pneumatics & Hydraulics > Systern Components > Qi Removal Filters

: . . Filter,Coalescing
Password Oit Removal Coalescing Filter, NPT 1/2 Inch, Bow! Size 6.11
Ounces, Bowl Material Polycarbonate, Air Fiow 28 CFM,
Maximum Pressure 150 PSI, Maximum Temperature 125
morez  Degrees Fahrenheit, Height 9.30 Inches, Width 2.90 Inches,
0.5 Micron, Standard 28 Series, Modular Design, With Bow!

_User 1D

Guard
Grainger ltem: 6B259 Ship Qty 7 1
Price (ea) : $75.10 Sell Qty (WiII—C_a!I)!E 1
Manufacturer: WILKERSON  Usually Ships 12 Today :
Mig. Model#: M28-04- Catalog 396 Page: 1459 = R
BKO0O _ i
Qty. '
TECHNICAL SPEC
Price shown may not refiect your price.Log-in above,or click here to regisler.
itern O-i} R
NOTES & RESTRICTIONS Fijer
NPT {In.) 172
‘Q Repalr Parts Info available for this product. Max. Temp. (F) 125
See Catalog 396 Page £5 for application and/or safety information. Bawi Size (0z) 6.1
Bowl "T:ype Polyc
OPTIONAL ACCESSORIES {Material)
Fiiter Element,Qil Height {In.) 9.30
Coalescing Oil Filter Element, Rating 0.5 Micron, For Use Width (in.) > 90
On Standard Filter 6B258, 6B259, 68260, 60808, 6D809, '
6D810, 6D811 oFM- 28
Price (ea): $19.80 Usually Ships @ : Today ﬁ‘féﬁ“mem Range ¢ 45
Grainger item#: 88231

Adjustment Knob  Non-

Bowi
includes

Qty.. : Indic

&dd toOrder

End Block,1/2 In NPT
End Block, NPT 1/2 Inch, NPT Qutlet 1/2 Inch

Price (ea): $9.53 Usually Ships &) : Today
Grainger ltem#: 68236

http:/fwww. graineer.com/Grainger/oroducidetail.isp?xi=xi& ltemId=1611784602&cecitem=  2/22/2005
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Bracket,C Mounting
C Mounting Bracket, Wall Mount for F28, L28, M28 Series
Lube/Filter

Price (ea): $8.78 Usually Ships &} Today
Grainger ltem#: 8B243

Qty.

Add to.Order

Bracket,Wall Mount
Modular Wall Mount Bracket, For Compact and Standard
Filter/Lubricators

Price (ea): $10.28 Usually Ships 21 Today
Grainger ltem#: 682485

Connector,Modular
Madular Connector, For Compact and Standard Wall Mount
Bracket 68246

Price (ea): $7.35 Usually Ships (7] Today
Grainger ltem#: 8B247

Qty.

ALTERNATE PRODUCTS

Filter,Coalescing

Oil Removal Coalescing Filter, NPT 3/4 Inch, Bowl Size 6.11
QOunces, Bowl Material Polycarbonate, Air Flow 30 CFM,
Maximum Pressure 150 PSI, Maximum Temperature

Price (ea): $75.10 Usually Ships [2]: Today
Grainger item#: 6B258

Filter,Coalescing
Oil Removal Coalescing Filter, NPT 1/2 Inch, Bowi Size 6.11
Qunces, Bowl Material Metal, Air Flow 28 CFM, Maximum
Pressure 250 PSI, Maximum Temperature

Price (ea): $81.15 Usually Ships 12]: Today

htin://fwww . eraineer.com/Grainger/nroductdetar Lisn?xi=xi&ltem1d=1611784602 &ccitem=  2/22/2005
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Grainger ltem#: 50810

Filter,0il Removal
Coalescing Standard Oil Removal Filter, NPT 1/2 Inch, Bowl
Size 7.0 Qunces, Bowl Material Pclycarbonate, Maximum
Pressure 150 P3!1, Maximum Flow 35 CFM,

Price (ea): $102.35 Usually Ships [} : Teday
Grainger ltermi: 47146

Home | Services { Resources | Company Info | Contact Us | Find A Branch | Help | Site Mar
Investor Relations | Terms of Access | Terms of Purchase { Privacy Policy (Rev10/26/2602
© 1934 - 20605 W.W. Grainger, Inc. All rights reserved.

httn://fwww.arainger.com/Graincer/nroductdetail isn?xi=x1& Itemld=1611784602 &ccitem=  2/22/2005



Duramax Shed Matrix Page I of 1

Buramax Shed Matrix
Shed Si Outer Dimensions ' I Di i Daor Size
2 ize naer pimensions Dimensions
. . " Walfl Door Door | Square | Weight
Width | Depth Height  } Width | Depth | [ he | width | Height | Feet | (Ibs.)
8'x4" " " 63.38"(Front) " " " a "
Sidemate 94.2 47.6 73.0" (Back) | 924" | 457" | 63.38" | 30.19" | 618 31.0 170
8'X6 94.21" | 63.11° 73.03" 92.4" | 61.3" | 634" |61.61"| 62.08" | 39.3 190
Duramate
8'xs' " " " . " n " B
Duramate | 9421" | 94.21 73.03 92.4" | 92.4 63.4" | 651.61" | 62.08 59,3 247
10rx8' " u y " " i1l H i n
> 125.31" | 94.21 86.43 123.8" | 92.4* | 730" |se1.61¢} 71.73" | 79.23 326
Woodbridge
10'X10° " " " . " " . a
. 125.31" | 125.31 86.43 123,57 | 123.5%} 73.0" |e61.61" | 71.73" | 105.9 410
Woodbridge
10°X13' | yo5 310 | 156.40 86.43" 123.5" | 154.6" | 73.0" | 6L.61" | 71.73" | 132.5 494
Woodbridge ' ' ' ; ' : . : )
5'x3" " " " ,z » N " "
vardsaver | 631 32 77.85 61.3" | 30.1 73.0 s2.8" | 71.73" | 14.43 140
5'x5' " " " " " " " "
Yardsaver | 631 63.1 77.95 61.3" ! 61.3 73.0 52.8" | 71.73" | 27.36 160
5|x8. n 1] i " n n Hs "
Yardeavar | 631 $4.2 77.95 61.3" | 92.4 73.0 52.8" | 73.73" | 40.68 180
- All Weather Durable PVC
- Available in Various Sizes
- Fire Retardant
- Built to Last
- Rust and Rot Proof
- Maintenance Free
- Wide Durable Doors
- Quick and Easy Assembly

- Never Needs Painting

- Wind tested for up to 115 Mph

- High Head Room for Garden Implements
- Economically the best value for the money

DURAMAX is the highest quality, value priced vinyl sheds in the market today. Intelligently designed,
DuraMax offers the advantages of viny! eliminating rotting wood or rusting metal.

DuraMax outperforms all others products in the market, with its superior strength, quick assembly time,
maintenance free advantages of vinyl as well as wide double doors.

The support beams incorporated in the design can support shelving and window kits, which are also available.

With its contemporary design and neutral color, DuraMax is more than just a storage shed, its an ideal activity or
storage room.

DuraMax Storage Shed - Limited Fifteen Year Warranty

U.S. Polymers Inc. will send a replacement part free of charge, in the event of material defects and or
workmanship for a period of Fifteen years from the date of purchase.

hito://www bettvmills.com/oroductfiles/duramaxshedmatrix.html 1/11/2005
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Welcome to US Polymers, Inc Page 5 of 6

BuraMax Where to Buy

We sell our products through a network of dealers and mass merchants around the o
more information on how fo buy a DuraMax storage shed, Please cheack our list of de:
call us at 800-483-4674,

Thank you.

State Gity Name web sit
AZ Yuma Westerner Products of Yuma

CA Canoga Park Sheds Direct v fa:
CA Downey All American

CA San Diego Dixieline www . dh
CA Escondido Dixieline www i
CA El Cajon Dixieline e G
CA Solana Beach Dixjetine www g
CA National City Dixieline e, dis
CA La Mesa Dixigline v i
CA Poway Dixieline woww, dh
CA Santa Rosa Fsiedman Bros Home Improvement

CA Petaluma Friedman Bros Home improvement

CA Ukiah Friedman Bros Home Improvement

CA El Centro Imperial Hardware

CA Regional Weslicoast Orchards Supply Hardware R
CO Springfield Gambles Do It Best WY NI
FL St Petersburg So Florida Vertical West

GA Biue Ridge Appalachian Trailers

HI Kailua Kona HPM

Hi Kalaupapa HPM

Hi Kaneohe HPM

Hl Honolulu City Mill

1A Cskaloosa Malcolm Lumber

1A Grinnel Malcolm Lumber

IL Lanark Carrolls Service Store

It Fairfield Scuthern lllincis Lumber Co

KS Council Grove Adams Lumber Store

Ky Glasgow Lessenberry Building Center

Mi Onfonagen Hawley Lumber

Ml Jackson Hammond Hardware

Ml Sault Sainte Marie Lock City Home Center

MN Watertown Fulierton Lumber

http://www.uspolymersine.com/vinyl-shed. html 1/25/2005




Welcome to US Polymers, Inc

MO
National
MNational
National
National
Regional
ND

NE

NE

NM

NM

NM

NY

NY

OH

OH

5D
Internet
Internet
Internat
internet
Internet

Internet

About Us | Products | Contact Us | Support | Site Maps | Downloads |
International Site

Marshail

Sears Catalog

Costco E Commerce

Sears

Kmart
Menards
Grand Forks
Gothenburg
McCook
Bosgue Farms
Espanola
Albugquerque
Potsdam
Lakevilie
Bowling Green
Akron

Brookings

La Crosse Lumber Co

Midwest

Home of Economy

Hicken Lumber & Home Center
Barnetts

Hacienda Bosgue Farms
Hacienda Bosque Farms
Hacienda Home Center
Bicknell Buitding Supply
Smith Lumber & Hardwara
Bee Gee Lumbér

Swan Hardware
Homestead Do It Center
Durasheds

Patio Concept

Shed City USA
Screenhouses unlimited
ShedTopia

Betty Mills

Page 6 of 6
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CevtainTeed My, offers 4 m -veni

‘aranty foe Nos. ZYNTE and fvngq
xE ol Wittty avaitable on Loy
e “‘rldnui.u.lu:ers W

1IOME VENTHLATING INSTITUE"
DN OF AMGRA

D @

1959 LR100550

Slack . .
Ha. List Eack

'L 5 ,»-5‘.'1“4

&33’2@}"‘:?1 HODF-MIQUNTED ﬂﬁ'ﬁ; Wt?d?aiﬁ?ﬁﬁﬁ

Roof-mounted ventilater with adjustable s UL Listed (B17814)
buili-in thermostat operates automatically  w gV] Certified : s
between 70° to 130°F circulating the air to T
help cool attic and reduce air conditioner

strain. Unit has mesh screen to keep away

birds and insects and easily mounts

between rafters. Features include auto-

matic reset, thermally protected and per-

manently lubricated motor te prevent

overheating, preciston-balanced 14" metal

blade, 3%" high splash guard to keep out

rain, and heavy gauge metal flashing.

Thermostat and motor are accessible from

outside for easy servicing. Durable off-

white, fade resistant PVC dome can bhe

painted to match roof coler. Broan brand.

CF#@ . “Free A" Maximum ~ Fan " Voils Broan Stock ’ Shag.
m;g 36717 $41.6 %o. 5C041 D.1"SP imake Req'd AlisArea  RPM  Amps  HP £0Hz  Medel Mo, bisl  Each Wb,
. 10455  64.84 g
? 1050 3.50sq. £, 1500 sq. . 1000 36 115 120 350 0041 $115.32 355.41 15.0
YNT7 12392 76.83 1208 - 4.00 53 fo1715sg. . 1100 43 10 120 356 40568 19654 - 6365 170
1600 533 sq. 1. 2285 sq #. 1500 8.0 15 120 "356 50042 17289 893t 220
RTIFIED i
YTAINTEED 10-YEAR WARRANTY TESTECAS: BROAN G}‘%BE.E-MQE%HEB ATTIC HENTEERTQ?
CextainTeed Mfg. offery 3
hog ‘ll:_:’rf‘t’:]: 5“? ors a 10 Gable-mounted ventilator with built-in = UL Listed (B17814)
reanty for Noa3G240. T
fable nn request. See "M adjustable thermostat operates automati- = HVI Cortified
Varranties” au page opposite i cally between 70° to 130°F circulating the crlitle
huek cover. air to help cool altic and reduce air condi-
tioner strain. Features include thermally
protected and permanently lubricated
motor, precisicn-balanced 14" metal blade
] a for maximum airfiow, and heavy gauge gal-
i s “ vanized steel housmg with ribs for added
strength. Mounting brackets included.
1959 LR100550 . Motor can be serviced from the attie. 15°
: - diameter x 8" deep. Broan brand.
vist - Each No. 40671
sris0 $47.04
83.50 91.13
100.20 59.62
150.30 90.44 “Free Air*
GFhW @ Shutler inlake Max. Altic Yolls Broan Slock Shpyg.
Descriplion 0.3" sp Type Ren'd {Sq. FL.)  Area [Sq. FL} /M Amps 60 Kz Hadel Heo. List Each Wi,
Gahle Mount w/Auto Shutier 1140 Aulo 4.0
xGalﬂe Mount w/Woad Shuster 900 Wood 30 1630 450 34 120 53 46671 $103.41 $51.65 12.0
Gable Vent 1600 — 5.3 2285 1508 8.0 120 358316 - SZR16 157.80 82.90 13.0
CERTAINTEED 10-YEAR
WRRRANTY HURIDITY CONTRDL FOR ATTIC VENTILATORS
CertainTeet! MIg. offers & 10-year H on eyW e l I

watcranty for No, JCHGB. Text of
warianty available on request. See 3
Mauuineturers' Warranties” an pago
opposite inside buck cover:

v &

@ =

1958 LR100550 No. 2574
List Eaeh :
$18755  $110.40 28

Provides automatic control of attic venti-
lator to prevent humidity from exceeding
selected relative humidity level. Range
adjusts from 20-80% with 4-6% differential,
External control has nylon element and
snap action micro-switch rated 7.5 fall-
load amps @ 115V, 60 Hx.

Bronze plastic cover and metal adapter
plate for vertical switch box mounting.
Wiring diagram included. $%6sH x %W x
1%"D. UL Listed. CSA Certified. Honeywell
brand (H46C100).

No, ZEG74. Shpg wt. 1.0 lbs. List $104. D‘)
Bach $55.5¢

'GRAINGER | 3645



T I G TT L AR

SBachdraft Dampers

For direct, or bell-drive cenlrifugal roof and
wall ventilators, Roof rmount units have 19

extruded aluminum frame, 114" deep with 1%
flange, Wall mount blades are aluminum with

ing

mps & Plumb

T

"y,

”“"‘Nw....-.--—-..\-,_..

3682 | GRAINGER

gruge galvanized steel frame, 2° deep with 1° felted edges.
flange. Aluminum blades have felled edges for  wormngt NOT FoR USE WiTH ANY KITCHEN EXHAUST
quiet operation. Prepunched conduit hole APPLICATION.
knock-out. Wall mount units have 16 gauge
Oamper Cutside For Use Wilh Dayten Stock Shpg.
Size {E‘n.} Flange {in.} Venlifators {UL 705 Gniy} {8 List Each L'.F(
ROOF MGUNT BACKDRAFT DAMPERS .
9 x 9% 1% 11% 20912, dWNST 3TZ50 szes0- $20.13 2
4HX80, 4XHS1, 4HZ18, JHZ9, 4HZ20, 4HZ21, .
12x 12 14 x 14 A5 TaE e 4HXE4 - 2992  18.55 1§
- 4XHB1, 41XBD, HX92, 4HXO3, 4HX22, 4HX23,
15215 Tt ARZ24; 4HZ25) HZA0. HZAT, 4nzad, anzis . AHXBS wers 2297 6o
PR 4HXE3, 4HX84, RN, dHXOS, 4HXI6, AHZ2T, : -
18x 18 2z 4H728) SHZ20, aHzds, 4749, 4Hzes anzss.  GHXBG  a3ss 27.01 75
- 4HXBS, 4HX36, SHXI6, 4HXA?, 4HZ30,
23123 25%25 AHZ3) AHZSE. dHZaT 4HX67 5523 - 34.88 o0
27 % 27 29x29 4HX87, 4HXG8 4HXE8  ss74  4D.78 139
35%35 3737 4HX88, 4HX39 4HX69 9271 57.48 200
39%39 H x4 4HX89, 4HZ01 4HX70 208 74.47 260
50 % 50 5252 4HX90 4HX71 15811 98.01 240
WALL MOUNT BACKDRAFT DAMPERS aHXT2 15.86 -
) ax8 19% ¥ 10% 4HZ34, $HZ35 25.57 . 4.5
. GHX i D . %
Ho. 4HX74 Wall Damper 10x10 125 % 12% 4HZ38, 4HZ39 AMX73  ases 22,85 sp-
Hxl Ax 1% 4HZ42, 4H243 4HX33 4096 25.08 60
. 12212 VMRS GHZAG, SHZAT 4HK74  ssag 2788 65
13x13 15% x 15% 4HZS0, 4HZ51 AHX75 834, 29.96 70
x4 16% % W% 4HZS4, AHZSE AHXT6  s0es 3157 73
}( — 15%15 Y% 7% AHZ58, 4HZS9 AHX77  ss22 34.88 8o

el e s
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Attachment B
System Design Layout Cut Sheets
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Appendix D
HVDPE Process Description and Diagrams



High-Vacuum Dual-Phase Extraction Process
Description and Diagrams

High-Vacuum Dual-Phase Extraction (HVDPE) uses a liquid ring pump to extract soil
vapor by vacuum and groundwater by suction lift (Figure 1). Groundwater extracted
during the HVDPE process is separated out using a liquid/vapor knockout (Figure 2). Up
to 300 gallons per day of extracted water is reused in the liquid ring pump. The remaining
water is treated through the on-site treatment process. Most of the hydrocarbon
contamination (especially TBA) is removed from the extracted water by use of air
stripping and heating while under high vacuum. The treated water is then treated by two
carbon canisters in series or discharged directly to the sanitary sewer. A water meter is
placed in line to measure the amount of water being discharged, and periodic sampling is
performed accordance with the requirements of the sewer permit. It is expected that
contaminated groundwater will be removed at the rate of up to approximately 2-7 gallons
per minute.

Figure 1 - Extraction Process

At least twice a day, the system operators will record system parameters such as vacuum,
temperature, vapor flow rate, and the amount of groundwater extracted from the site.
Groundwater drawdown/vacuum response in observation wells will periodically be
measured. The operators will use a Horiba MEXA-324JU field analyzer, calibrated as
hexane, for field measurements of influent hydrocarbon concentrations. Periodic vapor
samples will be obtained and provided under chain-of-custody procedures to you for lab
analysis of TPH-G (EPA Method 8015M) and BTEX/MTBE (EPA Method 8021).
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Figure 2 - Flow Diagram

Groundwater drawdown levels will be measured during this process. Initially, a 1-1/4” 1D
stinger tubes will be lowered to the level of groundwater existing in the extraction
well(s). As groundwater is extracted, the stinger tubes will be lowered gradually until
they reach a desired depth. This will be done to dewater the saturated zone around the
extraction wells and to dry up the capillary fringe and the saturated zone for high-vacuum
vapor extraction. By keeping the stinger below the water table, the wells will remain
dewatered for the remaining duration of the pilot test. This will increase the cone of
depression around the wells and increase the area from which vapors can be extracted.

Figure 3 - Groundwater Extraction
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